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SECTION 5.  BASIS OF DESIGN 
 
5.1  PURPOSE:  The A-E's Basis of Design is necessary to insure that 
projects are developed in conformance with established Navy/Air 
Force/Army criteria and that they are within authorized scope and funds. 
 
The Basis of Design shall be a bound, indexed presentation of facts 
sufficiently complete that fully describe special requirements or 
situations affecting the work.  It shall include the codes and criteria 
utilized and justification for any proposed departure from standard 
plans, specifications, NAVFACENGCOM technical publications, military 
handbooks, and design manuals or other criteria.  The information to be 
addressed and included are described in the following paragraphs. 
 
5.2 BASIC CRITERIA/CONSTRUCTION CRITERIA BASE (CCB):  Technical 
direction and standards for design are contained in MIL-HDBK-1190, 
"Facility Planning and Design Guide" and in a series of NAVFACENGCOM 
design manuals and Military Handbooks.  (See Appendix E for a listing.) 
 A CD-ROM system published and distributed by the National Institute of 
Building Sciences (NIBS) to over 3,000 subscribers.  CCB contains over a 
million pages of easily accessible and rapidly searchable documents and 
executable programs, provided directly to NIBS by over 120 participating 
federal agencies (Navy, Army, Air Force, etc.) and building industry 
trade associations, professional societies, standards-writing 
organizations and code bodies.  Under a DOD site license of CCB, free 
copies are currently available for all DOD offices, including Navy and 
Marine Corps.  Effective September 30, 2001 no-cost CCB Subscription 
will no longer be available for Contractor and A-E Firms.  Annual 
renewals will be $700.  CCB also includes SPECSINTACT, an automated 
specification processing system.  (Refer to Appendix E - for additional 
information.) 
  
5.2.1  Navy Criteria: 
 
5.2.1.1  NAVFAC P-1010 Lessons Learned from Design and Engineering of 
Naval Facilities 
 
5.2.1.2  NAVFACENGCOM Lessons Learned Program:  Per NAVFAC ltr of 23 Aug 
96, the NAVFAC Lessons Learned Program is being launched through the 
NAVFAC Home Page on the Internet: 
 

At URL: http://www.navfac.navy.mil 
  

5.2.1.3 PACNAVFACENGCOM Value Engineering Bulletin 
 
5.2.1.4  Design Manual/Military Handbooks 
 
5.2.1.5  Design Policy Letters (DPLs):  Discontinued. 
 
5.2.1.6  NAVFAC Criteria Interpretation and Waivers:  If a waiver of 
technical design criteria appears justified and makes "good business 
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sense," it will be granted by NAVFAC 15C.  However, if it is determined 
that the criteria is not correct or current, NAVFAC might change the 
criteria, not just give a waiver. 
 
5.2.1.7  Action, Consultation and Engineering Response (ACER) Team 
Studies: Appropriate when project cost estimate varies significantly 
from the available budget, the project design appears inappropriate, 
there is a substantial bid bust or there is significant congressional 
interest in the project. 
 
5.2.1.8  Value Engineering Database (VEDIS):  This database is available 
at the website www.efdlant.navfac.navy.mil/criteria/tools/tools.htm.  
VEDIS has information on over 20,000 value engineering ideas proposed in 
previous value engineering studies.  This information can be sorted by 
facility type, UNIFORMAT system, and several other criteria.  Designers 
should review information in the data base as part of their pre-design 
information investigation. 
 
5.2.2  Air Force (AF) Criteria:  Air Force documents referenced in the 
"Scope" should take precedence over other DOD, Navy, federal, and 
industry documents referenced.  Guidance contained in these AF documents 
should be used as the basis for design.  Submit to the PDE, in writing, 
request for any deviation from AF criteria referenced in the "Scope". 
 
5.2.2.1  Design for Maintainability.  See Appendix F.  Prepare cost 
evaluations of materials and systems so that durable, low-maintenance 
items are not replaced with high-maintenance items just to lower initial 
project costs. 
 
5.2.2.2  Interior Design Presentation Format.  Provides guidance in the 
implementation of Comprehensive Interior Design (CID) and Structural 
Design (SID) in Air Force construction projects.  Reference Criteria:  
Hq AFCEE/CC of 26 Nov 96 (See Appendix F) 
 
5.2.2.3  Revised Design Guidance for Projects Affecting PWC Pearl 
Electrical Utilities.  Provides guidance for designs affecting 
(constructing, modifying, removing) electrical utilities under the 
ownership operation and/or maintenance of Navy Public Works Center, 
Pearl Harbor, Utilities Department.  Contact PWC Code 620E at 474-2093 
for information. 
 
5.2.3  Army Corps of Engineers REMR Notebook.  The REMR Notebook 
contains information that will be of use to personnel engaged in repair, 
evaluation, maintenance, and rehabilitation (REMR) activities at U.S. 
Army Corps of Engineers civil works projects.  The information is 
presented in the form of REMR Technical Notes, each of which includes a 
statement of purpose, a point of contact for additional information or 
clarification, and other appropriate information such as when and where 
to apply the technology described, advantages and limitations of its 
use, costs and availability, and personnel requirements. 
 
5.2.4  Availability of Criteria Documents: 
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5.2.4.1  Construction Criteria Base (CCB)/SPECSINTACT:  A fully index 
data base, which contains a comprehensive engineering library on a 
compact disk (CD).  See Appendix E for additional information. 
 
5.2.4.2  Navy Documents:  Design manuals, Military handbooks and other 
referenced manuals, instructions and materials published by NAVFACENGCOM 
are available on a loan basis by the PACNAVFACENGCOM Library.  Standard 
references, textbooks, commercial and industry standards and similar 
material are not available for loan. 
 
5.2.4.3  Other Agency Criteria:  Army, Air Force, National Science 
Foundation and other agency criteria will be furnished as required. 
 
5.3.  APPROPRIATE ARCHITECTURE: 
 

a.  Result from the successful blending of four elements:  respect 
of image (Navy characteristics), function, environment, and economy.  
Appropriate architecture does not let one of these elements dominate at 
the expense of the others, but places proper weight and emphasis on each 
element. 
 

b.  Be reflective and supportive of characteristics of the Navy's 
image.  The Navy's image is timeless, dignified and serious, honest and 
rational, respectful, and a subservient part of the whole. 
 

c.  Be timeless.  Architecture should be modern without going to 
extremes.  Transient architectural styles such as "Post-Modernism" 
(facadism) or "High-Tech (strong expression of the mechanical ductwork) 
should be avoided.  These styles are very short-lived and become 
obsolete and dated very quickly.  Naval bases should not ride the roller 
coaster of quickly changing and short-lived architectural styles.  Naval 
bases should not become architectural junk yards. 
 

d.  Be dignified and serious.  Arbitrary, capricious, and frivolous 
architecture is not appropriate for the Navy.  The use of multiple 
materials and forms just for the sake of decoration or style is not 
appropriate.  Architecture for the Navy should be simple and 
straightforward, using compatible materials. 
 

e.  Be honest and rational and clearly represent the function it 
serves.  Forms other than rectangular boxes are appropriate when those 
forms are honestly required for functional and/or economic reasons.  The 
envelope of a building should not disguise the function of the building 
but should help to explain the function. 
 

f.  Be respectful and relate to its surroundings in terms, color, 
materials, detailing, and generic form(s).  It should enhance the 
overall architecture of a base by honoring and preserving significant 
architectural, historical, local themes which bring consistency to a 
naval base. 
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g.  Be subservient to the whole.  No single building on a naval 
base should dominate architecturally, but each building should become an 
integral part of the whole base.  No building should figuratively shout, 
"Look at Me".  In most cases a definitive statement is not what is 
called for in integrating new facilities into a large complex of 
buildings constructed over many years. 
 

h.  Be economical and cost effective and should also appear to be 
economical and cost effective.  Arbitrary and unexplainable uses of 
forms and materials may, in fact, not be costly, but there is a general 
perception that they are costly.  This is not to say more durable 
materials should never be used, but when they are, they should be used 
for purposes of cost effectiveness, not decoration. 
 
In summary, appropriate architecture for naval facilities respects and 
projects the image of the Navy, honestly reflects, the function of the 
facility, respects and enhances its immediate environment, and achieves 
its mission in a cost-effective manner. 
 
5.4  BASE EXTERIOR ARCHITECTURE PLAN (BEAP):  The BEAP generally 
provides guidelines for upgrading the overall appearance of Navy Shore 
facilities.  BEAP Studies are generally separate from an Activity's 
master plan.  The Facility Enhancement Plan (FEP) section of the master 
plan will contain specific site design guidelines.  They address but are 
not limited to the following elements: 
 

a.  Architectural Style:  Treatment for enhancement of existing 
structures through maintenance and repair (i.e., facade treatments; 
color coordination) and criteria for design of future new projects. 
 

b.  Landscaping:  Plant palette, application, maintenance and 
schematic plans for typical developments. 
 

c.  Parking and Circulation:  Layout, dimensions and typical 
finish/materials selection. 
 

d.  Outdoor Graphics:  Graphic style, typography, sign face 
layouts, mountings and sign locations. 
 

e.  Lighting:  Lighting standards and fixture styles. 
 

f.  Street Furnishings:  Benches, bus shelters, bike racks, 
dumpster enclosures and service screening. 
 

g.  Area Cleanup:  Clean/clear those areas for open storage and 
which degrade the quality of the immediate environment. 
 
Incorporate the guidelines of the respective activity's BEAP or FEP as 
available into the project design.  Specific BEAPs have been prepared 
for the following activities: 
 

Pearl Harbor Naval Complex 
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Naval Air Station, Barbers Point 
Naval Magazine, Lualualei 
Naval Computer and Telecommunications Area Master 

   Station, EASTPAC 
Yokosuka Naval Complex, Japan 

 
Prior to the initiation of the design, determine whether design 
guidelines have been developed by the Activity, even though a formal 
plan may not be on the foregoing listing, and incorporate these 
guidelines into the project design. 
 
5.5  DESIGN COMPUTATIONS:  Prepare accurate and legible computations for 
all phases of the design where necessary for the prosecution of the work 
on letter size paper.  They shall be clearly detailed to permit review 
and to assure compliance with the best engineering practices. 
 
5.6  DESIGN AREA TABULATION:  The total project gross area and the 
breakdown of the gross area by functional use shall not exceed that 
identified on the DD Form 1391 or the "SCOPE."  Provide in the Basis of 
Design a complete area breakdown tabulation for gross and net areas to 
confirm scope and criteria compliance.  A supplemental drawing keyed to 
the area take-off and indicating method of take-off shall accompany the 
area tabulation.  Subsequently revised areas will require area 
re-tabulation submittals at the 100% and final stages of project 
development.  Refer to MIL-HDBK-1190, Facility Planning and Design 
Guide, for definitions of gross area and net area. 
 
5.7  SITE PLANNING: 
 
5.7.1  National Environmental Policy Act (NEPA) Documentation:  The 
environmental effects of the proposed project on the human environment 
should be analyzed and documented per OPNAVINST 5090.1B CH-1.  Ensure 
the appropriate level of NEPA documentation is consistent with the scope 
of work of the proposed project.  The three possible levels of NEPA 
documentation are a Record of Categorical Exclusion (RCE), an 
Environmental Assessment (EA) or an Environmental Impact Statement 
(EIS). 
 
5.7.2  Environmental Considerations:  Explain the measures proposed for 
the preservation of trees, plants and wildlife, air, and water quality, 
pollution abatement, landscaping and the blending of construction with 
the surroundings.  Perform a tree survey prior to design efforts and 
determine if existing trees and shrubs can be avoided.  Thoroughly 
investigate and adhere to local environmental laws and permits.  Pay 
particular attention to matters that are or could become controversial 
or is environmentally significant.  A certified arborist or someone with 
comparable qualifications should be utilized to conduct a tree survey to 
identify exceptional trees. 
 
5.7.3  Environmental Policies:  Ensure compliance with the National 
Environmental Policy Act, PL 91-190 and the Clean Air and Water 
Pollution Control Act, Executive Order 11507, which requires that 
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Federal facilities meet the more stringent of applicable Federal, State 
and local air and water quality standards. 
 
5.7.3.1  Installation Restoration (IR) Program and the Underground 
Storage Tank (UST) Program:  Review the project site if the site has 
been addressed as part of the IR Program or the UST Program, and if 
either program has identified potential Hazardous Substances (HS) 
contamination at the site, review the schedule for site study and 
cleanup to ensure this schedule fits with the planned MCON action. 
 
5.7.3.2  Hazardous Substance (HS):  In compliance with the Preliminary 
Hazard Analysis (PHA) and the Occupational Health Act, PL 91-596 and 
reference criteria, if contamination by HS such as PCB, 
tetrachloroethylene (perchloroethylene), asbestos, lead paint, silica 
sand, etc. is discovered during project design/construction, specific 
legal/DOD requirements apply. If a threat to public health, welfare, or 
environment exists, immediate removal action must be taken to abate, 
minimize, stabilize, mitigate, or eliminate the HS release.  If the 
hazardous contaminants exceed a legally set "reportable quantity," the 
Navy must inform EPA and conduct assessments and needed clean-up.  
Coordinate review with the PDE who will contact the PACNAVFACENGCOM 
Environmental Division and the Safety/Occupational Health Manager to 
obtain the latest guidance/requirements on Government environmental 
regulations and design safety requirements. Contact the Activity safety 
officer and conduct a visual site investigation for information 
regarding hazardous materials within the limits of the project. Design 
must safely control all identified hazards.  OSHA and Life Safety Codes 
apply and waivers are not available. 
 
5.7.3.3  Restrictions on Class I Ozone Depleting Substances (ODS):  
Under the Navy's ODS Advisory System, Advisory 96-01A provides 
additional ODS-related guidance.  Comply with restrictions on Class I 
ozone depleting substances (ODS).  A list of commonly used Class I ODS 
follows: 

Common Name  Chemical Name 
 

CFC-11   Trichlorofluoromethane 
CFC-12   Dichlordifluoromethane 
CFC-13   Chlortrifluoromethane 
CFC-113  Trichlorotrifluoroethane 
CFC-114  Dichlorotetrafluoroethane 
CFC-115  Chloropentafluoroethane 
R-500   CFC-12/HFC-152a Azeotrope 
R502   HCFC-22/CFC-115 Azeotrope 
R-503   HFC-23/CFC-13 Azeotrope 
Methyl Chloroform 1,1,1-Trichloroethane 
Halon 1211  Bromochlorodifluoromethane 
Halon 1301  Bromotrifluoromethane 
Halon 2402  Dibromotetrafluoroethane 

 
Furnish a certification form when there are no Class I ODS in the 
contract. If the design requires Class I ODS, and no feasible 



 
 5-7 

alternative can be found, provide technical justification in writing.  
(For a sample, see "Project Information Form for 100% and Final 
Submittals" at the end of Section 8.)  Contact your PDE for further 
guidance on including Class I ODS substances in the contract. 
 
Disposal of Ozone Depleting Substances (ODS).  All contract 
specifications and contractual actions implemented shall be in full 
compliance with the referenced documents (a).  Refrigerants and halons 
resulting from replacement and conversions of shore-based HVAC and 
refrigeration equipment and fire protection systems shall be recovered, 
recyled, and reclaimed and used exclusively in support of the Navy.  The 
method by which monitoring of the Navy's reserve would be accomplished 
is outlined in reference (b). This supply can be managed at the activity 
level for local use or deposited in the Navy ODS reserve for mission 
critical applications in accordance with reference (c).  POC:  Felix 
Mestey, NAVFAC Code 41FM, (703) 325-8539. 
 
Ref:  (a) OPNAVINST 5090.1B and local implementing policy. 

 (b) NAVFACENGCOM ltr 5090 41FM/960137 of 21 May 96, Subj:  Dept. 
of 

   the Navy ODS Reserve Monitoring Plan 
 (c) NAVFACENGCOM ltr 5090 41FM/960136 of 21 May 96, Subj:  Navy 

ODS 
 Advisory System; enclosure (1) Navy ODS Advisory 96-01A    

 
5.7.4  Notification of Demolition and Renovation:  A Notification of 
Demolition and Renovation Form is required for all demolition involving 
"load-supporting" structures and/or asbestos work in the State of 
Hawaii.  The designer should become familiar with the 
guidance/definition given to determine whether or not the Notification 
of Demolition and Renovation Form is required under the applicable 
regulations.  The Contract should specifically state that the Contractor 
is responsible for completing all parts of the notification form that 
are required to be complete under the applicable regulations.  
Instructions for completing the form is included in NAVFAC Guide 
Specification UFGS-02220, "Site Demolition." 
 
5.7.4.1  Submission of Form:  Ten working days prior to commencement of 
work, complete and submit the Notification of Demolition and Renovation 
forms to Federal and State authorities and the Contracting Officer in 
accordance with 40 CFR 61-SUBPART M.  Complete paragraphs I, II, III.B, 
III.C (if applicable), IX, and XVI of the form.  Complete paragraphs I, 
II, III.B, III.C (if applicable), VIII, and IX through XIX of the form. 
Copy of form is attached at the end of this section.  The designer shall 
complete paragraphs III.A, V, VI, VII, and ensure the quantity of 
asbestos indicated reflects what is shown on the drawings. 
 
5.7.4.2  Definitions:  "Demolition" means the wrecking or taking out of 
any "load-supporting structural member" of a facility together with any 
related handling operations or the intentional burning of any facility. 
"Renovation" means altering a facility or one or more facility 
components in any way, including the stripping or removal of RACM from a 
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facility component.  "Regulated asbestos-containing material" (RACM) 
means (a) Friable asbestos material, (b) Category I nonfriable ACM that 
has become friable, (c) Category I nonfriable ACM that will be or has 
been subjected to sanding, grinding, cutting, or abrading, or (d) 
Category II nonfriable ACM that has a high probability of becoming or 
has become crumbled, pulverized, or reduced to powder by the forces 
expected to act on the material in the course of demolition or 
renovation operations regulated by this subpart. 
 
5.7.5  Historic Properties and Native Hawaiian Human Remains and 
Associated Cultural Material:  Ensure compliance with the National 
Historic Preservation Act (NHPA), PL 89-665 as amended, and the Native 
American Graves Protection and Repatriation Act (NAGPRA), PL 101-601. 
 
5.7.5.1  NHPA:  NHPA requires that any Federal undertaking take into 
account the effects of that undertaking on historic properties.  This 
may require the use of qualified professional archaeologists to conduct 
surface and subsurface survey in advance of design or construction, 
monitoring during construction, and emergency data recovery if 
significant historic resources are encountered during construction.  In 
addition, any building or structure which is 50 years old (or less if 
associated with the Cold War or otherwise significant because of unique 
qualities) may be eligible for listing in the National Register of 
Historic Places.  The A-E may be tasked to assist in the consultation 
process with the regulatory agencies, including the State Historic 
Preservation Officer and the Advisory Council on Historic Preservation. 
 
5.7.5.2  NAGPRA:  NAGPRA requires that certain procedures be followed 
when Native Hawaiian human remains, funerary objects, sacred objects, or 
objects of cultural patrimony (cultural items) are discovered or may be 
discovered on federal lands. NAGPRA applies to Native Hawaiian human 
remains and cultural items that are inadvertently discovered or 
intentionally excavated as part of a planned activity. If inadvertent 
discovery occurs in connection with an activity, such as a construction 
project, the activity in the area of the discovery must cease, and a 
reasonable effort must be made to protect the items discovered. The 
activity may resume 30 days after the agency receives notification that 
the appropriate Native Hawaiian organization(s) have been notified, or 
sooner upon a written binding agreement between the agency and Native 
Hawaiian organization(s). 
 
5.8  SITING: 
 
5.8.1  Physical Features:  Describe man-made constraints, archaeological 
and historic considerations, topography, solar exposure, prevailing 
breezes, storm exposure, natural beauty of the site, prevalent noise, 
odors, dust and a description of nearby buildings at the existing site.  
 
5.8.2  Orientation:  Describe how the proposed design takes advantage of 
or is compatible with the physical features of the site; how it impacts 
on energy conservation measures; how the design minimizes existing 
hazards and nuisance effects; and, how the proposed structure(s) 
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harmonize or are compatible with the existing nearby buildings.  Explain 
space, circulation, and functional plans for future expansion of the 
facility. 
 
5.8.3  Circulation/Traffic Patterns:  Describe pedestrian and vehicular 
traffic patterns as they relate to the adjacent building(s).  Describe 
siting of utilities.  Utilities should not detract from building 
appearance. 
 
5.9  BUILDING DESIGN: 
 
5.9.1  Type of Construction Adopted:  Refer to the anticipated tenure of 
usage and the permanency of construction. 
 
5.9.2  Previous Design Utilization:  Maximize the use of definitives, 
standard designs and previous designs in lieu of preparing new, unique 
designs.  Where the style, character, quality, and life cycle cost of 
previously constructed facilities meet the User Activities' needs, 
strongly consider site adaptation of those facilities; e.g., if a new 
BEQ is planned in the same vicinity as a BEQ constructed within the past 
3 years that meets the User's needs, site adapt the previous design.  
Include a statement as to the consideration made of the use of 
definitives, standard designs and previous designs. 
 
5.9.2.1  Site Adaptation of Standard or Working Drawings:  On certain 
repetitive-type structures, such as BEQs, BOQs, subsistence buildings, 
and on certain technical structures, standard or working drawings will 
be furnished to the A-E for site adaptation.  Site adaptation, in 
general, consists of modifying the structure to fit the site and making 
necessary mechanical and electrical changes (heating, evaporative 
cooling, or air conditioning) to fit the climatic conditions existing at 
the site.  If other changes in standard plans or working drawings are 
contemplated, such changes will be spelled out in the "Scope."  It is 
not the A-E's responsibility to review or check the design of the 
standard or working drawings furnished for site adaptation unless 
specifically spelled out in the "Scope."  However, if errors in the 
drawings are discovered or if the design or functional layout appears 
unworkable on the site adaptation, the matter should be brought 
immediately to the attention of the PDE.  If the A-E cannot fit 
necessary mechanical or electrical equipment into the space provided in 
the standard plan, then such space will be adjusted or increased as 
necessary for the equipment as part of site adaptation.  In site 
adapting of another A-E's prototype design, the level of responsibility 
for the original design will be spelled out in the "Scope." Information 
available concerning known problems with the original design will be 
made available. 
 
5.10  SUSTAINABILITY: 
 
5.10.1  Sustainability:  The concepts of sustainable development, when 
applied to facilities, offer solutions that address our environmental 
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concerns in the planning, design, construction and management of 
facilities. 

 
NAVFAC’s policies, procedures, procurement practices, criteria and 
standards are to fully implement sustainability concepts and will be the 
normal way we do business. 

 
NAVFAC’s policy is to incorporate sustainability principles and concepts 
in the design of all facilities and infrastructure projects to the 
fullest extent possible, consistent with budget constraints and customer 
requirements.  Further, it is NAVFAC’s policy to seek to do this with no 
increase in first cost.  NAVFAC has adopted the U.S. Green Building 
Council’s (USGBC) Leadership in Energy and Environmental Design (LEED) 
Rating System as a tool to apply sustainable principles and as a metric 
to measure the sustainability achieved through the planning, design and 
construction process.  The A-E shall use an integrated project design 
approach that incorporates the sustainable design elements which will 
lead to improvements in life-cycle operations and reduction of life-
cycle costs. Place highest priority on sustainable design features which 
will reduce energy consumption to the maximum extent feasible and 
economically justifiable while meeting the project and occupant 
requirements. 

 
NAVFAC’S primary goals of sustainability include: 
 
 - Increased energy conservation and efficiency 
 - Increased use of renewable energy resources 
 - Reduction or elimination of toxic and harmful substances in 

facilities and their  
 - surrounding environments 
 - Improvements to interior and exterior environments leading to 

increased productivity and better health 
 - Efficiency in resource and materials utilization, especially water 

resources 
 - Selection of materials and products based on their life-cycle 

environmental impacts 
 - Increased use of materials and products with recycled content 
 - Recycling of construction waste and building materials after 

demolition 
 - Reduction in harmful waste products produced during construction 
 - Facility maintenance and operation practices that reduce or 

eliminate harmful effects on people and the natural environment 
 - Increased building and component durability and flexibility 

 
Sustainable design concepts and principles can be applied to any type of 
facility, anywhere, and under any cost constraints.  However, the extent 
to which specific sustainability strategies can be applied to a given 
project will vary, based on a wide array of local conditions, customer 
requirements, budget constraints, and other considerations. 

 
Construction materials and methods should foster sustainability through 
resource conservation and recycling: 
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 - Materials used for remodeling have a maximum or substantial 

recycled content, depending on availability 
 - Building materials are themselves recyclable 
 - Any virgin materials have renewable or sustainable sources 
 - Items removed from the building have been carefully limited 
 - Items which have been removed 
 
Reference Criteria:  ”Whole Building Design Guide”, Internet resource 
sponsored by Sustainable Building Industries Council, NAVFAC Criteria 
Office, Department of Energy FEMP, National Institute of Building 
Sciences, and U. S. General Services Administration located at web site: 
www.wbdg.org; “Sustainable Building Technical Manual – Green Building 
Design Construction and Operations” by Public Technology, Inc., 1996, 
available from web site: www.sustainable.doe.gov; “Greening Federal 
Facilities” by Greening America, 1997, available from web site: 
www.eren.doe.gov/femp; “A Guide to resource – Efficient Building in 
Hawaii” by Hawaii Advanced Building Technologies Training Program 
(HABiT) First Edition, Revision B, June 2000; “Hawaiian Design, 
Strategies for Energy Efficient Architecture: by Honolulu Chapter/The 
American Institute of Architects for the Department of Business, 
Economic Development & Tourism, Energy Division, State of Hawaii, 1990; 
NAVFAC “Planning and Design Policy Statements, 98-01, Design of 
Sustainable Facilities and infrastructure, 98-02, Criteria Supporting 
the design of Sustainable Facilities and infrastructure,  
98-03 Procurement of Sustainable Facilities and Infrastructure Through 
Architect-Engineer (A-E) and Related Contracts, 98-04, NAVFAC 
Participation in the Affirmative Procurement of EPA Designated Products” 
available from the Construction Criteria Base (CCB); see Attachment A of 
Appendix Z for a list of additional references.” 

 
5.10.2  Sustainable Design Summary, Checklist and Case Study:  Include a 
separate section in the project Basis of Design documentation for 
Sustainable Design.  For all projects, provide a detailed discussion of 
sustainability principles and concepts that are incorporated in the 
design.  In addition, include a summary of potential sustainable design 
ideas considered, but not implemented in the project due to budget 
constraints.  Also, provide a completed U. S. Green Building Council’s 
“Leadership in Energy and Environmental Design” (LEED) rating system 
checklist (latest version) for all projects.  For each LEED sustainable 
design element that the project design meets, provide backup information 
and supporting calculations in accordance with the LEED Submittal 
Summary.  Provide a statement signed by a registered professional 
engineer or architect certifying the LEED credits and backup 
information.  The use of the LEED checklist should not be interpreted as 
a contractual requirement to design to LEED criteria or to obtain any 
particular LEED rating.  However, the Navy endorses the principles of 
sustainable design contained in the LEED rating system and will utilize 
this system as a means of measuring the degree of implementation of 
sustainable principles.  Information on the LEED rating system and 
checklist can be found at the U. S. Green Building Council’s web site, 
www.usgbc.org.  For all projects valued over $5 million, provide a Case 
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Study detailing the sustainable concepts of the project in a format 
similar to the example provided in Attachment B of Appendix Z in 
addition to the LEED checklist.  Submit the LEED checklist with 
supporting information at the 100% (Pre-Final) Submittal, Final 
Submittal, and at the completion of construction to reflect any changes 
to the project during construction. Submit the Case Study at the 
completion of the construction following the commissioning.  For all 
family housing projects, see NAVFACINST 11101.85H for additional 
Sustainable Development rating and reporting requirements. 
 
5.10.3  Energy Conservation:  The Navy must design and construct energy 
efficient facilities because the Energy Policy Act of 1992 and Executive 
Order 12902 require the Federal Government to reduce energy consumption 
(30 percent by 2005), while significantly increasing the use of solar 
and other renewable energy sources and designing and constructing new 
facilities to minimize the life cycle cost of the facility. 
 
The Navy must change the way facilities are currently designed and 
constructed because new facilities must be designed to ensure maximum 
energy conservation, and integrated approach to designing Navy 
Facilities will minimize energy consumption, optimize life cycle cost 
effective renewable energy possibilities, and yield high quality durable 
facilities. 
 
5.10.4 Energy Saving Features:  Consider energy saving features in all 
phases of design.  Consider energy savings techniques listed in 
Attachments A and B of Appendix M; “Hawaii Model Energy Code – Energy 
Efficiency Standard for Buildings” July 1993, Energy Division, 
Department of Business, Economic Development and tourism, State of 
Hawaii; and other creative, imaginative and innovative energy savings 
techniques.  As a minimum, all projects must meet the energy 
conservation requirements of ASHRAE/IESNA Standard 90.1 of 1999 with 
approved addendums.  See NAVFAC letter with Ser 11130 EICL/tjh dated 
May 29, 2002 regarding the Interim Technical Guidance “Energy 
Conservation Criteria Using ASHRAE Standard 90.1 of 1999 in Attachment D 
of Appendix M for future information.” 
 
5.10.5  Techniques:  Incorporate applicable techniques into the design 
where economically justified.  Base the life cycle economic analysis on 
construction, maintenance and operation costs.  Provide energy 
conservation design features where economically justified and within 
authorized funding limit.  In instances where significant energy savings 
can be achieved but with a substantial increase in cost above the 
authorized funding limit, notify the PDE at the earliest possible time 
so that appropriate measures can be taken. 
 
5.10.6  Energy Guidelines:  Energy guidelines for Military Construction 
Programs may vary and therefore are not included in this publication.  
However, coordinate with the PDE to insure that current applicable 
energy guidelines for MCON projects are met.  This includes requirements 
for (1) life cycle payback analyses of alternate energy systems and 
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solar energy, (2) computer energy analysis, and (3) energy conservation 
write-up in the FACD. 
 
5.10.7  Computer Energy Analysis:  A computer energy/system analysis 
will be accomplished in accordance with Attachment B of Appendix M for 
all new major buildings and building rehabilitation projects.  
Coordinate the requirement for energy analysis by computer with the PDE. 
 
5.10.8  Solar Energy Study:  Examine the project for solar energy 
application when applicable, and when called for in the “Scope” to 
prepare a solar energy study.  The study is to determine the economic 
feasibility of applying a solar energy system to the project design.  
Design of solar energy system and supporting elements are considered 
critical because of the very limited temperature range, little allowance 
for heat leakage and the need for design optimization.  Use the best 
engineering data and judgment to establish parameters for the solar 
energy system design consistent with the established criteria and 
engineering practices.  Do not commence the design of the solar energy 
system until the solar energy systems study is evaluated and approved by 
PACNAVFACENGCOM. 
 
5.10.9  Affirmative Procurement:  The A-E shall comply with NAVFAC’s 
Affirmative Procurement Program as detailed in the “Planning and Design 
Policy (PDP) Statement 98-04”, dated October 12, 1998.  The program 
promotes the purchase of products containing materials recovered from 
the solid waste stream.  Prepare project specifications and other 
appropriate contract documents specifying the use of products that meet 
or exceed the EPA guideline standards for recovered content.  
Information regarding the EPA’s Comprehensive Procurement Guidelines 
(CPG) and sources for the designated items containing recycled materials 
can be found at the EPA web site, www.epa.gov/cpg/.  For CPG covered 
project materials included in the specifications, the A-E shall identify 
them in Item No. 5 of the PACNAVFACENGCOM “Project Information Form 
Required for 100% and Final Submittals”.  Specific circumstances may 
arise that preclude specifying products made with recovered materials.  
The acceptable reasons for waiver include: 
 

1) The price of a given designate item made with recovered materials is 
unreasonably high; 

 
 2) There is inadequate competition (not enough sources of supply); 
  
 3) Unusual and unreasonable delays would result from obtaining the 
item; or  
  
 4) The recycled content item does not meet the agency’s reasonable 
performance specifications. 
 
If a waiver is to be pursued, the A-E shall provide a written request 
stating the materials and the justification for the waiver.  The waiver 
request and approval shall be completed prior to the project design 
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final submittal.  See Attachment C of Appendix Z for a sample waiver 
request. 
 
5.10.10 Hawaiian Electric Company Inc.’s Energy Services:  HECO’s 
Energy Services Department has comprehensive consulting services 
available to assist designers in maximizing energy efficiency of our 
Oahu based project designs.  Early in the design process for all Oahu 
based projects, the A-E should first review information regarding HECO’s 
Energy Solutions at their web site www.heco.com.  Then contact Hawaiian 
Electric Company, Inc., Energy Services Department to discuss the 
proposed project and obtain assistance in assessing the project to help 
improve the energy efficiency.  For DOD and Federal accounts, the 
account manager and initial point of contact is  
Mr. Steve Luckett at telephone number (808)543-4646 or e-mail address at 
sluckett@hei.com. They have an “Energy Solutions for Business” rebate 
program that helps mitigate some of the up-front costs of qualified 
energy-efficient equipment.  Presently, their rebate program applies to 
lighting, motors, air condition systems – packaged and split, air 
conditioning - chillers, and customized incentives that includes solar 
water heaters, heat pump water heaters, adjustable speed drives, process 
heat recovery, window tinting, and etc.  For all qualifying items that 
are feasible to be incorporated in the project, the A-E will be 
responsible for completing the technical data portion of the HECO rebate 
application forms which will be submitted as part of the 100% and final 
submittals.  For fully designed projects, the A-E shall include, if 
applicable, a paragraph in Specification Section 01110, Summary of Work, 
indicating the items included in the project documents that may qualify 
for HECO rebates such as: 
 

[1.10.  The project includes requirements for [lighting, 
motors, packaged air condition systems, split air 
condition systems, air conditioning chillers, solar water 
heaters, heat pump water heaters, adjustable speed drives, 
process heat recovery, window tinting, or others] per 
Specification Section(s) [  ], Paragraph(s) [  ] which may 
qualify for Hawaiian Electric Company (HECO) energy 
rebates. The Contractor shall verify these rebates during 
the proposal preparation and incorporate the credit for 
the HECO rebates into the initial contract price.  After 
the equipment/materials is installed and ready for use, 
the contractor shall prepare energy rebate forms, 
calculations, and other information for Government 
submittal to HECO.  The Government will supply a letter to 
HECO authorizing direct payment of the rebate to the 
Contractor.  HECO will not process the rebates until 
receipt of a complete application with all required 
information and their inspection of the equipment in 
operation.] 

 
For design-build packages, the A-E shall either include a note to the 
Project Information Form Required for 100% and Final Submittals, 
Paragraph 8.  Additional Information for Contract Specialist that the 
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Contract Specialist should include the following paragraph in Part 1, 
Acquisition Requirements, Section 1B, Proposal Preparation or include a 
similar paragraph in the Part 2, Technical Requirements under Section 2D 
Building Engineering, Material, Quality and Maintenance: 

 
[1B.X or 2D.X]  Hawaiian Electric Company (HECO) Inc.’s 
Energy Services:  Provide energy efficient equipment and 
materials that qualify for HECO energy rebates.  HECO’s 
Energy Services Department has comprehensive consulting 
services available to assist designers in maximizing energy 
efficiency.  Information regarding HECO’s Energy Solutions 
can be found at their web site www.heco.com.  Further, the 
designers are encouraged to contact Hawaiian Electric 
Company, Inc., Energy Services Department to discuss the 
proposed project and obtain assistance in assessing the 
project to help improve the energy efficiency.  For DOD and 
Federal accounts, the account manager and initial point of 
contact is Mr. Steve Luckett at telephone number 
(808)543-4646 or e-mail address at  
sluckett@hei.com.  [Specifically, the Part 2, Technical 
Requirements Section, Paragraph(s) include(s) requirements 
for {lighting, motors, packaged air condition systems, split 
air condition systems, air conditioning chillers, solar water 
heaters, heat pump water heaters, adjustable speed drives, 
process heat recovery, window tinting, or others} which may 
qualify for Hawaiian Electric Company (HECO) energy rebates.] 
 The Contractor shall verify these rebates during the 
proposal preparation and incorporate the credit for all 
applicable HECO rebates into the initial contract price. 
After the equipment/materials is installed and ready for use, 
the contractor shall prepare energy rebate forms, 
calculations, and other information for Government submittal 
to HECO.  The Government will supply a letter to HECO 
authorizing direct payment of the rebate to the Contractor. 

 
5.11  HEALTH AND SAFETY; HAZARDOUS MATERIALS (consolidated with 5.7.3.2 
Hazardous Substance (HS). 
 
5.12  DESIGN FOR THE PHYSICALLY HANDICAPPED: 
 
5.12.1  Architectural Barriers Act.  PL 90-480, passed by Congress in 
l968 and as amended by PL 94-54l, Title II, in l976 established that 
certain facilities financed with Federal funds be designed for the 
accessibility and use by the physically handicapped. 
 
5.12.2  Randolph-Sheppard Act.  Starting with the FY95 MILCON Program 
and the FY94 leasing actions, NAVFAC implemented this Act which calls 
for blind vending facilities in new, renovated, or leased facilities to 
be developed by the activity during the planning process.  The host 
activity will be responsible for determining whether or not the state 
blind agency wants to establish such a facility in a qualifying project. 
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The Act does not apply to Navy exchanges or overseas facilities.  All 
other projects will qualify if the following criteria is met: 
 

a.  New construction, MILCON or other project funding for a 
facility 15,000 SF or more or to be occupied by 100 civilian employees 
or more. 
 

b.  Alteration or renovation which substantially increased floor 
area or personnel capacity. 
 

c.  Facility leases of 15,000 SF or more or that will be occupied 
by 100 civilian employees or more. 
 
5.13  FIRE PROTECTION:  Fire protection design features shall be in 
accordance with MIL-HDBK-1190, Facility Planning and Design Guide, 
MIL-HDBK-1008C, Fire Protection For Facilities Engineering, Design, and 
construction (for Navy projects), AFR 88-15 Air Force Design Manual 
Criteria (for Air Force Projects), and National Fire Protection 
Association National Fire Codes.  Also follow PACNAVFACENGCOM DPM408 
Branch Policies, Attachment A of Appendix N.  Use PACNAVFACENGCOM 
Specification Guideline Data, Attachment C of Appendix N, for additional 
information.   
 
5.13.1  Hydrant Flow Test:  Provide hydrant flow test data for 
applicable projects at 60% submittal.  Attachment C of Appendix N 
contains method for conducting flow tests.  (See p. VI-1.) 
 
5.13.2  Hydraulic Calculations:  Submit hydraulic calculations for 
projects requiring sprinkler protection at the 60% submittal stage. 
 
5.14  ELEVATORS:  If elevator maintenance service is required, check 
with the PDE if O&M funds will be used, requiring a separate bid price 
line item in the Project Information Form, attachment to Section 8, 
Specifications. 
 
5.14.1  Design Requirements:  Refer to NAVFAC Guide Specification UFGS-
14210, "Electric Traction Elevators, UFGS-14240, "Hydraulic Elevators," 
and NAVFAC Design Manual DM-3.09, "Elevators, Escalators, Dumbwaiters." 
Also refer to the following at the end of this Section:  Attachment (1), 
Basic Elevator Hoistway Dimensions for Design Purposes; Attachment (2), 
State of Hawaii Elevator Code Criteria Applicable to Navy Elevators in 
Hawaii; Attachment (3), Elevator Fire Protection Requirements; and 
Attachment (4) NAVFAC ITG 01-01, Interim Technical Guidance (ITG) 
“Elevator Design”. 
 
5.14.2  Elevator Hoistways Fire Protection Requirements:  Follow the 
fire protection design guidance stipulated in NAVFAC Design Policy 
Letter DPL-91-0003 (dated 17 Jul 1991) for automatic shutdown of the 
main power supply for elevators located in facilities equipped with 
automatic sprinkler protection.  Refer to Attachment C of Appendix N. 
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5.15  WEIGHT HANDLING EQUIPMENT:  The procurement of weight handling 
equipment of under 10 tons capacity, associated with a building, or 
other facility, not nuclear, hot metals, or special hazard use, is part 
of the A-E design responsibility.  Unless otherwise directed by the 
"Scope", procurement of weight handling equipment 10 tons and higher 
capacity and specialized weight handling equipment (nuclear, hot metals, 
hazardous area, explosives, and precision handling) is the 
responsibility of the Northern Division, Naval Facilities Engineering 
Command (NORTHNAVFACENGCOM).  For those cases where NORTHNAVFACENGCOM is 
the procurement agency, promptly supply the required operating data and 
pertinent field data for weight handling equipment to PACNAVFACENGCOM.  
An early submittal of this information is required for coordination and 
timely procurement and installation of the equipment.  State the need 
for weight handling equipment and the understanding as to how the 
equipment is to be designed and procured.  Discuss any special weight 
handling equipment requirements such as special slings requiring 
nonstandard hooks with the using activity. The A-E is responsible for 
understanding weight handling operations for the project to the extent 
that appropriate equipment, speeds, and controls are specified.  Insure 
adequate clearance envelope and dimensions are indicated in the plans 
and specifications to assure no operational interference between WHE and 
building obstructions.  Indicate where sway braces are required for 
monorails and crane rails.  Show required details. See NAVFAC 
INSTRUCTION 11450.1 (latest revision) for detailed discussion of 
responsibilities concerning weight handling equipment. 
 
5.16  CIVIL ENGINEERING: 
 
5.16.1  Site Grading:  Provide positive drainage away from structures 
and a positive differential between finish floor elevations and the 
finish grades adjacent to structures.  Minimize earthwork wherever 
possible with design based on a reasonable balance of cut and fill 
quantities.  
 
5.16.2  Storm Sewer System and Surface Drainage:  Indicate the storm 
flow for the project and how it was derived.  Indicate if the existing 
system to be connected to is adequate to handle the additional flow and 
how this was determined.  At the l00% submittal provide calculations to 
verify the quantity of storm flow (use rational method) and the sizes, 
material, class and "D" load design of all storm sewers and culverts and 
sizes of drop inlets.  Provide a small scale topographic map which 
depicts the individual drainage areas and their overland flow path. 
 
5.16.3  Water Supply and Distribution: 
 

a.  Explanation of existing system, covering particularly the type, 
capacity, condition, present water use and unsatisfactory elements of 
component parts (for major extensions). 
 

b.  Statement of type of construction proposed, materials for water 
mains, type of well, etc. 
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c.  For distribution systems, statement of design, domestic 
consumption required and available fire flow, residual pressure and 
elevation differentials.  (Should include designer's basic estimate of 
tentative pipe sizes.)  Indicate the water demand for the project and 
how it was derived.  Indicate if the existing system to be connected to 
is adequate to supply this demand and how this was determined. 
 

d.  Statement of tentative sizes, elevations, capacities, or design 
consideration for reservoirs, treatment units, pumping plants, well 
pumps, pumps and how they were determined. 
 

e.  At the 60% submittal, provide calculations to verify the 
quantity of water required and the sizes, material and class of pipes, 
reservoirs and pumps.  Also provide typical pump and system curves. 
 
5.16.4  Sanitary Sewer and Sewage Treatment Systems: 
 

a.  Explanation of existing system covering particularly the type, 
capacity, condition, present flow and unsatisfactory elements of 
component parts for major extensions. 
 

b.  Interpretation of degree of treatment necessary by effluent 
requirement and units necessary for treatment. 
 

c.  Statement of design factors with present and design populations 
for various units of sewage treatment plants. 
 

d.  Statement of materials to be used for sewer systems and sewage 
treatment plants. 
 

e.  At the 60% submittal, provide calculations to verify the design 
flow and sizing of sewer lines and units. 
 

f.  A civil or sanitary engineer shall be responsible for the 
design of sewage treatment systems and plants. 

 
5.16.5  Utility Piping Design:  In designing connections to existing 
systems, the A-E may find that: 
 

a.  There are no as-built drawings. 
 

b.  Available as-built drawings do not depict the exact location of 
the pipe or the critical invert elevations. 
 

c.  Or, if depicted, the data may be incorrect based on his field 
observations. 
 
If the above situations exist, proceed on the following basis: 
 

a.  If not included in the contract, request that a modification be 
issued to include the work required to uncover the critical parts of 
existing utilities, or 
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b.  Ask the Station, through the PDE, to uncover those parts of the 

system in question so that his surveyor can obtain required data, or 
 

c.  Proceed on the best available data, then add the following 
note: 
 

"Prior to start of excavation, the Contractor shall uncover the 
pipes to which connection is to be made, or the existing improvements 
which will be crossed by the new pipe, and determine their invert (or 
top) elevations to determine whether the new piping can be installed as 
shown, (add following for sewer piping) and when installed will work as 
intended. Any differences shall be brought to the attention of the 
Contracting Officer for direction on how to proceed."  The A-E will then 
be requested to provide a solution if Post Construction Services have 
been awarded. 
All contractors must be given the same basis for bidding.  Thus the 
following types of notes are unacceptable. 
 

a.  "The Contractor shall visit the site to verify field 
conditions." (Note:  Contractors cannot be required to make a site 
visit.  The plans and specifications must contain all data required to 
allow a basis for bidding thats fair to all.) 
 

b.  "The location of existing utilities is unknown.  The Contractor 
shall tone to determine whether there are any existing obstructions in 
the way of the new piping and shall relocate the piping to be free of 
these obstructions." 
 
Acceptable note is as follows: 
 

a.  "Existing utilities or obstructions shown are based on the best 
available records (and/or topographic surveys as appropriate).  However 
the Contractor shall tone the route of the new pipeline, from Sta.    + 
   to Sta.    +    to locate unknown underground construction.  Should 
any be found that may interfere with the new construction, they shall be 
brought to the attention of the Contracting Officer." 
 
5.16.6  Adequacy of Existing Utilities:  Provide a statement whether the 
existing utilities are or are not adequate, and the basis of this 
statement.  In many projects, the scope will not authorize a study of 
the adequacy of existing utilities.  Therefore use the following sources 
for this information: 
 

a.  The A-E's fire flow tests if required by the scope.  Most 
projects will require this. 
 

b.  Fire protection test records of utilities.  Periodic tests of 
Station water supply lines are made and the PACNAVFACENGCOM Fire 
Protection Branch has these records. 
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c.  The Public Works Office.  Frequently, the person maintaining 
the as-built records of the Station's utility systems can tell whether 
your project can be supported by the existing utilities. 

 
d.  The A-E's observations of sewage flow in the manholes and the 

condition of the manhole.  The high water mark can indicate whether 
there has been backup in the manhole.  Also if there is a blockage in 
the sewer or otherwise improper flow conditions, septic sewage may 
result and be evident in the manhole. 
 

e.  As a last resort, the project documentation.  PEDs will state 
that existing utilities are adequate to support the project.  The A-E 
should be aware that while the statement may be true for the system, it 
may not mean that the closest point of connection has adequate capacity 
for the project. 
 
If existing systems are inadequate to support the new construction, 
notify the PDE at the earliest possible time. 
 
5.16.7  Dust and Erosion Control:  Dust and erosion control, where 
deemed necessary, shall be considered an integral part of design and 
construction projects.  Such control will be generally limited to areas 
actually scarred or denuded in the process of constructing a project.  
Dust and erosion control should not be confused with landscaping.  If 
applicable, include a statement regarding the type of treatment 
selected, affected areas, and reasons for selection of type and 
determination of areas. 
 
5.16.8  Fencing:  Type, height and justification for fencing. 
 
5.16.9  Roads and Parking Areas:  Indicate the type, speed, volume of 
traffic, design wheel loads and how they were derived.  At the 60% 
submittal, provide calculations to verify the thickness of pavements and 
base courses and horizontal curves, vertical curves, super-elevation and 
widening. 
 
5.16.10  Airfield Pavements: 
 

a.  A brief outline of soil conditions together with an outline of 
the soils exploration and testing performed. 
 

b.  Wheel loading, types of aircraft, any abnormal operating 
conditions. 
 

c.  An explanation of deviations where made from Naval Air Systems 
Command planning standards and NAVFAC Design Manual DM-2l/MIL-HDBK-
1021/_ series. 
 

d.  Design rainfall frequency and method proposed for storm. 
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e.  A general statement regarding the type of lighting to be 
provided and the adequacy of existing runway and taxiway regulator 
capacities. 
 
5.16.11  Disposal of Water Containing AAAF Fire Fighting Foam:  Certain 
structures such as aircraft maintenance hangars must incorporate fire 
fighting equipment which uses AAAF foam.  This foam must be handled in 
an appropriate manner. 
 
The following PACNAVFACENGCOM consultants may be contacted for further 
advice on the subject. 
 

a.  Fire Protection Engineer, DPM408 
b.  Civil Branch, DPM405 
c.  Environmental Compliance Branch, Environmental Division, ENV181 

 
5.17  LANDSCAPING AND IRRIGATION SYSTEMS: 
 
5.17.1  Landscaping:  Use landscaping to enhance and promote the 
integration of facilities with the surroundings.  Low maintenance is of 
prime importance.  Selection of plant materials native to the region is 
stressed.  In the development of the landscape design, evaluate the 
possible utilization of plant materials to achieve functional area 
definition, privacy, screening, control of noise, sunlight, dust and 
erosion, modification of wind current and provision of shade. 
 
5.17.1.1  Activity Master Plan for Landscaping:  Ensure that proposed 
landscaping will be in general conformance with the Activity's master 
plan for landscaping.  If no master plan is available, ensure that the 
landscaping is consistent with the practice in the specific local area 
and climate. 
 
5.17.1.2  Existing Trees and Shrubs:  Perform a tree survey prior to any 
design efforts.  Ensure special care has been taken to save as many 
trees as possible.  All trees designated as “exceptional trees” in the 
tree survey should be preserved. 
 
5.17.1.3  Functionality:  Describe landscaping as it relates to the 
reduction of air conditioning loads, as it averts less desirable views 
and features, and as it provides privacy.  Describe landscaping as it is 
used to control erosion, solar and breeze exposure, and noise and dust 
pollution. 
 
5.17.1.4  Native Plants:  Describe plant and construction materials 
selected.  Plant materials selected shall be suitable for soils, water 
and climate of the area. 
 
5.17.1.5  Layout:  Indicate type, configuration, and size of trees and 
shrubs.  
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5.17.1.6  Ease of Maintenance:  Describe plant and construction 
materials selected as they relate to ease of maintenance and state that 
are within the maintenance capability of the Station/Activity.  
 
5.17.2  Irrigation Systems: 
 
5.17.2.1  Type System:  Describe the irrigation system selected.  
Selected irrigation system shall be adequate to support the plant 
growth. 
 
5.17.2.2  Water Conservation:  Describe the irrigation system as it 
relates to water conservation and its components. 
 
5.17.2.3  Residual Pressure:  Indicate if an automatic or manual 
irrigation system will be provided.  Indicate residual pressure and flow 
at point of connection and how this was determined. 
 
5.17.2.4  Calculations:  At the 100% submittal stage, provide 
calculations to verify pipe sizes and to indicate pressure available at 
the spray heads. Indicate design criteria used.  Indicate precipitation 
rate of each circuit, maximum circuit size, maximum/minimum number of 
circuits required and the total water system requirement. 
 
5.17.2.5  Ease of Maintenance:  Describe irrigation system 
dependability, durability and ease of maintenance. 
 
5.18  ARCHITECTURAL:  The goal is to allocate functional space so as to 
efficiently and effectively meet the operational needs of the User 
Activity and to completely integrate all elements of engineering and 
architecture so that the interior-exterior elements of the facility are 
energy efficient, functional, aesthetically pleasing, harmonious and 
compatible (i.e., materials, colors, textures, lighting, furnishings, 
equipment, spatial relationship, scale, graphics, signage, landscaping, 
etc.) within themselves and with regard to surrounding structures and 
environment. 
 
5.18.1  Passive Features:  Describe the architectural features which 
contribute to energy conservation. 
 
5.18.2  Movable Partitions:  In administrative and office spaces and 
other areas, such as classrooms, where flexibility of room size is an 
item that should be considered, include a statement as to the proposed 
use of movable partitions. 
 
5.18.3  Sizing of Equipment Rooms:  Provide equipment rooms of ample 
size, with adequate allowances for access, maintenance, repair and easy 
removal of equipment.  Consider future expansion, if foreseen or 
planned, especially when phased construction is involved.  Size the 
equipment room based upon the assumption that the contractor would 
procure equipment from the manufacturers of the largest sized equipment 
in overall dimensions which meet the specified requirements. 
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5.18.4  Exterior Wall Surfaces.  Avoid horizontal recesses and ledges 
where moisture may accumulate. 
 
5.18.5  Interior Downspouts:  Avoid interior downspouts or leaders.  If 
interior downspouts are used, specify cast iron.  For maintenance 
purposes, exterior surface mounted downspouts are preferred. 
 
5.18.6  Roof:  Roofing systems shall be in accordance with 
MIL-HDBK-1011/1, "Tropical Engineering"; the latest Sheet Metal and Air 
Conditioning Contractors National Association, Incorporated 
Publication - Architectural Sheet Metal Manual; and NAVFACENGCOM Roofing 
Design Criteria (Appendix O). 
 
5.18.6.1  Roof Slopes:  Minimum slope for new roofs is 1/2 inch per 
foot.  An absolute minimum of 1/4 inch per foot may be considered if 
adequately justified by the A-E and approved by PACNAVFACENGCOM. 
 
5.18.7  Wet Area Floors:  Avoid the use of metal pan construction under 
shower rooms, drying areas and other "Wet Area" floors.  Membrane pan 
construction is preferred. 
 
5.18.8  Color and Finish Selections:  Provide complete color and finish 
selections for interior and exterior surfaces and describe the basis for 
those selections.  Select colors from Federal Standard 595a where 
possible. Where not possible, select colors from a national paint 
manufacturer's color chart (for color only).  Provide color and sample 
boards for all specified exterior and interior paint, tile and finished 
materials.  Select allowable finishes from NAVFAC MIL-HDBK-1001/1, 
"Basic Architectural Requirements and Design Considerations" or from the 
NAVFAC Design Manual/MIL-HDBK pertaining to the Facility. 
 
5.18.9  Building Systems:  The utilization of off-the-shelf building 
systems and prefabricated structures is encouraged provided that the 
project scope is satisfied.  Describe such systems and include an 
economic comparison with other systems. 
 
5.18.10  Wall Finish Selections and Vapor Barrier Placement:  Select 
correct finish and provide correct location of vapor barrier in walls 
and roof/ceiling of air conditioned and/or refrigerated facilities to 
minimize moisture migration into rooms and prevent moisture condensation 
within walls and roof/ceiling.  Provide temperature gradient/dew point 
analysis of walls and roof/ceiling. 
 
5.19  STRUCTURAL: 
 
5.19.1  Selection of Structural Systems:  Select the structural systems 
and materials that are suitable for the type of facility involved, are 
capable of carrying the required loads, and are compatible with fire 
protection requirements as well as the architectural and functional 
building concepts.  Consider logical alternative foundations and framing 
methods when selecting an appropriate structural system.  The following 
elements shall be evaluated and addressed: 
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• Quantify Total Life Cycle cost effectiveness of the structural 

system 
  

• Review Constructability 
 

• Determine experience level of local contractors and labor force 
 

• Verify availability and use of local materials 
 
5.19.2  Design Criteria:  List design criteria, such as NAVFAC Design 
Manuals (Structural Engineering Design Manuals), Military Handbooks 
(MIL-HDBKS), Technical Instructions, DoD and other governmental criteria 
and guidance, as well as industry standards and commonly accepted 
methods used as Basis of Design. 
 
5.19.3  Design Loads:  The National Technology Transfer Act of 1995, 
requires the Navy to adopt voluntary consensus standards whenever 
possible.  To comply with the intent of the Law, a Unified Facilities 
Criteria (UFC) 1-200-01, “Design: General Building Requirements”, dated 
31 July 2002, has been adopted which references the use of the 
International Building Code (IBC) 2000 and other governmental and 
nongovernmental standards and criteria, with modifications as referenced 
in the UFC.  A copy of UFC 1-200-01 may be obtained from the NAVFAC 
Engineering Innovation & Criteria Office (EICO) web site at 
http://www.efdlant.navfac.navy.mil/criteria/publications.htm.  
 
5.19.3.1  Seismic Safety:  All facilities, regardless of location, shall 
provide a minimum level of protection against the effects of a seismic 
event considering structural life safety, essential operational 
requirements, and the protection of capital investment.  The seismic 
safety criteria for all Navy occupied facilities is provided by the 
NAVFAC letter of 2002, “Seismic Safety Criteria for Navy/Marine Corps 
Owned and Leased Buildings”. 
 

a.  New Buildings:  New buildings shall be designed according to 
the IBC 2000 with the revisions specified in UFC 1-200-01 “Design: 
General Building Requirements”. 
 
 b.  Existing Buildings  
 

 1.  Executive Order (EO) 12941, Seismic Safety of Existing 
Federally Owned or Leased Buildings, 1 Dec 1994, provides the basis for 
the seismic criteria for existing buildings.  The EO adopted the ICSSC 
RP4, which has been updated by the ICSSC RP6, Standards of Seismic 
Safety for Existing Federally Owned or Leased Buildings, dated 18 
January 2002, as the minimum standards.  A copy of the ICSSC RP6 is 
available at the Building and Fire Research Laboratory of the National 
Institute of Standards and Technology in their BFRL Publication on-line 
library at http://fire.nist.gov/bfrlpubs/. 
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  2.  Outside U.S.  The Navy has modified and extended the EO 
requirements to existing Navy owned and leased facilities outside of the 
United States and its territories.  Guidance is provided by the Naval 
Facilities Engineering Command, Seismic Hazards Mitigation Program for 
Facilities Outside of the Continental United States, its Territories and 
Possessions, March 2000. 
 
  3.  Evaluation and Mitigation.  EO 12941 and ICSSC RP6 requires 
mandatory evaluation and mitigation of unacceptable risks of any 
Federally owned or leased facility that undergoes a rehabilitation, 
repair, and/or modernization that is affected by any of the following 
situations: 
 

1) Change in the building’s function which results in a 
significant increase in the building’s level of use, 
importance, or occupancy; 

 
2) Significantly extends the building’s useful life through 

alterations or repairs which total more than 30% of the 
replacement value of the facility; 

 
3) Building or part of the building has been damaged by 

fire, wind, earthquake or other cause that in the 
judgment of the agency, significant structural 
degradation of the building’s vertical or lateral load 
carrying systems has occurred; 

 
4) Building is deemed to be an exceptionally high risk to 

occupants or the public at large; or 
 

5) Building is added to the Federal inventory through 
purchase or donation after adoption of the Standards. 

 
 4.  Criteria.  Seismic design criteria for seismic evaluation 

and rehabilitation of existing buildings shall be in accordance with TI-
809-05, Seismic Evaluation and Rehabilitation for Buildings, dated 
November 1999.  The seismic upgrade guidelines are generally in 
accordance with the Federal Emergency Management Agency (FEMA) 310 
"Handbook for the Seismic Evaluation of Buildings" for evaluation; FEMA 
273 "NEHRP Guidelines for the Seismic Rehabilitation of Buildings" and 
TI-809-04 "Seismic Design for Buildings" for analysis and acceptance 
criteria; and FEMA 302 "NEHRP Recommended Provisions for Seismic 
Regulation for Buildings and Other Structures" for design and detailing 
requirements for the addition of new structural components or systems.  
The TI is available on the internet at the following website:  
http://www.hnd.usace.army.mil/techinfo/ti/809-05/80905page.htm.  
 
 c.  Piers and Wharves.  Seismic design criteria for piers and 
wharves shall be in accordance with the requirements of the UFC 1-200-
01, which specifies the use of the Technical Report TR-2069-SHR, “Design 
Criteria for Earthquake Hazard Mitigation of Navy Piers and Wharves”.  A 
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copy of the TR is available at the following website: 
http://www.nfesc.navy.mil/pub_news/tm-tr/tr2069.pdf. 
 
5.19.3.2 Wind Design:  Wind design criteria shall be in accordance 
with the requirements of UFC 1-200-01.  The UFC specifies the use of IBC 
2000 which specifies the use of Section 6 of ASCE 7 with exceptions as 
stated in the IBC.  For areas where the basic wind speed is not 
identified in ASCE 7 or UFC 1-200-1, use locally available wind data 
converted to a 3-second gust speed at 33 ft above the ground in exposure 
category C with an annual probability of 0.02 of being equaled or 
exceeded (50-year mean recurrence interval). 
 
5.19.3.3  Anti-Terrorism/Force Protection (AT/FP):  All inhabited 
buildings must meet the requirements of UFC 4-010-01 dated 31 July 2002, 
DoD Minimum Antiterrorism Standards for Buildings, including progressive 
collapse requirements of the UFC.  The UFC supersedes the interim 
standard issued December 1999 and referenced in DoD Instruction 2000.16 
“DoD Antiterrorism Standards”.  The UFC applies to all DoD components.  
The UFC is for Official Use Only, and can be obtained from the Project 
Design Engineer, for those projects requiring to meet the AT/FP 
standards. 
  
5.19.4  Foundation Conditions:  Describe foundation conditions, type of 
foundation to be used, method employed to determine bearing values and 
maximum dead load and live load soil capacities.  Indicate level of 
ground water.  Provide allowable passive and active soil pressures and 
co-efficient of friction for retaining wall design. 
 
5.19.5  Type of Construction:  Describe type of construction and framing 
adopted, reasons therefor and an economic justification if a choice is 
available.  Describe any special or unusual features. 
 
5.19.6  Materials:  State type of material for each major structural 
unit and structural system.  
 
5.19.7  Special Features:  Describe special features to be included in 
the structure which are not evident from a definitive drawing. 
 
5.19.8  Structural Floor and Roof System:  Describe the structural floor 
and roof systems proposed, with length and spacing of principal members 
(for beam and girder, etc.), if other than standard drawings are 
proposed. 
 
5.19.9  Live Loads:  Include a statement of live loading to be used.  
Include floor and roof loads, wind and earthquake, and any special loads 
with the source of the criteria and data to justify their use.  Include 
mooring and deck live loads for waterfront structures. 
 
5.19.10  Lateral Forces:  Describe the structural system to be employed 
to resist lateral forces for the structure and associated equipment 
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including mechanical, electrical and architectural.  List Seismic Zone 
and wind velocity and what parts of the design are controlled by each. 
 
5.19.11  Special Considerations:  Include a statement of any special 
considerations that would affect the design, including slanting and 
fallout shelter requirements. 
 
5.19.12  Calculations:  Provide sufficient structural calculations to 
verify the framing system, and major structural elements for loads 
including wind and seismic. 
 
5.20  MECHANICAL: 
 
5.20.1  Heating, Ventilating and Air Conditioning (HVAC):  Design the 
HVAC systems in strict accordance with MIL-HDBK-1190 and MIL-HDBK-
1003/3, "Heating, Ventilating, Air Conditioning and Dehumidifying 
Systems" unless specified otherwise by the "SCOPE" or by written waiver 
from the Officer in Charge.  In the design as well as selection of the 
appropriate HVAC systems, consider economic and energy conservation 
aspects in arriving at the optimum design solution.  Consider such 
design factors as siting, orientation, insulation alternatives, 
reflective surfaces, solar shading, fenestration, glazing types and 
natural ventilation.  Also consider and compare alternate solutions 
based on initial installation, operation and maintenance costs.  
 
5.20.1.1  Solar Energy:  State that solar energy applications for 
domestic hot water and space heating were considered. 
 
5.20.2  Heating:  State the indoor and outdoor design temperatures and 
"U" factors for walls, ceilings, floor, etc., to be used in the design. 
Include a general statement regarding the ability of an existing 
mechanical system to carry the load when the existing system is expanded 
or modified. Describe the heating medium, such as steam, hot water, gas 
or electric, and the type of heating system such as convector, 
baseboard, forced warm air or unit heater.  Describe the type of 
temperature control, such as electric, electronic or pneumatic, and 
indicate energy conservation control systems to be incorporated.  
Describe the equipment to be used such as boilers, convectors, 
registers, type of pipe, etc. 
 
Indicate the location of the heating plant.  Include a brief explanation 
of the basis for the selection of the type of fuel, including an 
economic comparison with other fuels.  Address solar energy feasibility 
and applications.  Consider energy storage as a means for handling peak 
loads without creating corresponding peak demands on utility, also as a 
help in down-sizing HVAC equipment. 
 
5.20.2.1  Electrical Resistance Heating:  Ensure electrical resistance 
heating is 
 limited to applications indicated in NAVFACINST 4l00.4B, Electric 
Resistance Space and Domestic Water Heating. 
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5.20.3  Air Conditioning and Ventilation:  Follow applicable design 
policies and criteria described in the MIL-HDBK-1190 and DM-3.01 
"Plumbing Systems."  Also, follow recommendations in "Air Conditioned 
Buildings in Humid Climates, Guidelines for Design, Operation, and 
Maintenance."  In many instances an economic analysis is required before 
certain selections can be made.  Provide these analyses, taking into 
consideration the equipment, first costs, operating costs and 
maintenance costs over the period specified by the latest criteria.  
Furnish a report, complete with necessary back-up data and calculations, 
at the 60% submittal.  Furnish computer floppy disk (3 1/2 inch) on 
input made for Carrier and Trane Ultra programs.  Consider energy 
storage as a means for handling peak loads without creating 
corresponding peak demands on utility, also as a help in down-sizing 
HVAC equipment.  Consider the use of natural ventilation in lieu of air 
conditioning for space cooling. 
 
5.20.3.1  Air Conditioning:  Provide a brief description of the air 
conditioning system proposed, such as the type of air system or type of 
terminal unit, type of refrigeration systems, size, factory or built-up 
systems, any redundancies and facility for expansion, etc.  Specify 
areas to be air conditioned and whether air conditioning is authorized 
in accordance with MIL-HDBK-1190.  The values for the U-factors and R-
factors noted in Table 8.4 of MIL-HDBK-1190 are to be considered 
mandatory unless specified otherwise by the “SCOPE” or by written waiver 
from the Officer in Charge. 
 
5.20.3.2  Ventilation:  Discuss ventilation required by criteria and the 
means to be used to accomplish dilution ventilation, exhaust 
ventilation, make-up air, etc. 
 
5.20.3.3  Design Temperatures:  State the required inside temperatures 
and relative humidities and outside wet and dry bulb design 
temperatures.  Outside design temperature should correspond with NAVFAC 
P-89, "Engineering Weather Data."  Include "U" factors for the type of 
construction proposed and a statement of the economics of applying 
insulation and/or sun shades. 
 
5.20.3.4  Equipment:  Describe equipment to be used, such as 
reciprocating or centrifugal compressor, condensers, air handling 
equipment, duct system, piping, etc., and type of building temperature 
control system such as electric, electronic or pneumatic and sequence of 
operation.  To preclude problems with proprietary equipment and for 
large equipment requiring clearances for installation and maintenance, 
ensure that several manufacturers products can satisfy the contract 
requirements and is suitable for the space allocated.  List the 
manufacturers and model numbers and include catalog cuts for all major 
equipment in the Basis of Design. 
 
5.20.3.5  Design Analysis:  The final design analysis shall have 
complete cooling load calculations, a psychrometric chart with 
conditions shown and manufacturers' equipment listed that would satisfy 
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the design.  Provide explicit balancing and testing procedures for 
extensive systems. 
 
5.20.3.6  Controls:  Design Air Force projects in accordance with Air 
Force Engineering Technical letter ETL 83-1 and Change 1 Design of 
Control Systems for Heating, Ventilation, and Air Conditioning Systems. 
 This requires the designer to use design instructions, control drawings 
and technical specifications attached to Change 1 to ETL 83-1 for all 
Air Force (except SAC) HVAC design and construction.  For SAC HVAC 
designs, use SAC standard HVAC control drawings.  Design Navy projects 
in accordance with UFGS-15901 and UFGS-15910.  The intent is to provide 
a control system which is simple to trouble shoot and maintain and to 
provide complete detailed maintenance documentation. 
 
5.20.4  Plumbing:  Base plumbing fixture quantities on occupancy 
allowances for naval shore facilities, except that plumbing fixtures for 
the physically handicapped shall be provided in accordance with Federal 
Standard 795, "Uniform Accessibility Standards" (April 1, 1988).  
Indicate the type of materials proposed for water pipe, soil pipe, 
stacks, etc.  Use the fixture unit method to size supply and drain lines 
as described by the Uniform Plumbing Code.  The International Plumbing 
Code shall generally be used as the reference plumbing code.  Indicate 
the type and size of heater for hot water supply.  Single drainage/vent 
stack systems (e.g. Philadelphia System, Sovent System, etc.) and air 
admittance valves shall not be allowed. 
 
5.20.5  Distribution Piping:  Locate distribution piping to serve the 
interior within the building structure and conceal where possible.  
Minimize foundation wall piping penetrations.  Limit piping under slab 
on grade. 
 
5.20.6  Refrigeration (Cold Storage):  Identify the areas to be 
refrigerated indicating the usage and temperatures to be maintained.  
Indicate outside design dry and wet bulb temperatures, type of 
refrigeration equipment, location, and the type and thickness of area 
insulation. 
 
5.20.7  Fuel Storage and Distribution:  Comply with criteria in MIL-
HDBK-1022, "Petroleum Fuel Facilities."  For liquid petroleum products 
and gas distribution identify the type, location of takeoff from supply 
and available pressure, location of any pressure-reducing stations, and 
distribution pressure.  Describe the unloading facilities such as dock, 
tank car or truck, type of system and proposed features for liquid 
petroleum and liquified petroleum gas (LPG) systems.  Indicate basis for 
storage capacity, pumping rates, vaporization requirements, number of 
dispensing outlets, and provisions for facility expansion.  Describe 
power supply and power requirements.  Select type and materials for 
piping, tanks and valves where applicable.  The final design analysis 
shall give complete pressure drop calculations for the required flow 
rates.  Complicated systems, such as hydrant fueling, require special 
operating instructions and charts and detailed tests to check correct 
operation. 
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5.20.7.1  Fuel-Oil-Fired Plants:  Indicate source of fuel oil, method 
and schedule of delivery; oil consumption and storage requirements; 
sulphur content of fuel oil, the pollution control requirements; storage 
tank location, piping, pumping and preheating requirements. 
 
5.20.7.2  Fuel Selection:  State that fuel selection is in accordance 
with OPNAVINST 4l00.6. 
 
5.20.8  Industrial Ventilation:  For projects involving industrial 
ventilation, present calculations in the format outlined in the American 
Conference of Government Industrial Hygienists (ACGIH) Industrial 
Ventilation Manual.  Programmable calculations and computers can be used 
to provide automated design of entire systems in accordance with the 
ACGIH format.  Use equivalent foot method or velocity pressure method.  
Any other format will not be accepted.  Achieve air balance without 
blast gate adjustment by the use of the Balance by Design Method.  The 
blast gate method, which provides for air balance by adjustment of blast 
gates, shall not be allowed. 
 
5.20.9  Utilities:  A mechanical engineer shall be responsible for the 
design of steam/condensate, high-temperature water, chilled water, gas, 
compressed-air, and fuel-oil systems outside the building. 
 
5.20.10  Tempered Water Supply for Lavatories Located on Navy/Marine 
Corps Facilities on Oahu: The following policy concerning the 
availability of tempered water at Navy/Marine Corps facilities currently 
existing on Oahu applies: 
 

a.  Tempered water will not be required at handwashing facilities 
outside of food preparation areas if the original design of the building 
did not require hot water piping to the fixture. 
 

b.  Tempered water will be required at hand washing facilities 
where adequate plumbing is provided for in the design of the building. 
 

c.  Tempered water will be required at hand washing facilities 
located within food preparation areas (or close proximity) and 
designated specifically for use by food handlers during normal food 
service operations. 
 
Section 1-4, paragraph 8c(7) of NAVMED P-5010, CH 1, directs the Medical 
Department Representative to "review local plans and design 
specifications relating to construction of new food service facilities 
and renovation of existing facilities."  This will be done to ensure 
compliance with public health requirements; the policy set forth in 
subparagraph a. above does not apply to new construction/renovation. 
 
5.21  ELECTRICAL: 
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5.21.1  Interior Distribution Systems:  Include electrical 
characteristics (phase, voltage and number of wires) of circuits and a 
breakdown of the estimated connection load to show: 
 

a.  Lighting and convenience outlet load. 
 

b.  Power load for building equipment such as heating, air 
conditioning, etc. 
 

c.  Loads for special operating equipment such as compressors, 
generators, pumps and for power receptacles being provided to energize 
special equipment.  Apply an appropriate demand factor to each to 
compute total demand load. 
 

d.  Show the type of wiring system, such as rigid conduit, 
electrical metallic tubing, nonmetallic sheathed cable, etc., and where 
proposed for use. 
 

e.  Indicate type of conductors, such as rubber insulated, 
varnished cambric insulated lead covered, etc., and where proposed for 
use. 
 

f.  Include a statement describing proposed pertinent standards of 
design, such as voltage drop, lighting intensities and type of lighting 
fixtures. 
 

g.  Determine the short circuit duty required for protective 
devices and switchgear and the proper selection and setting of 
protective devices to insure that the electrical system will be properly 
coordinated.  
 

h.  Indicate the type and arrangement of telephone, signal, 
security and fire alarm systems. 
 

i.  Indicate an equipment ground wire shall be run with circuits of 
225 amperes and less.  Size the equipment ground in accordance with NEC 
Table 250-95. 
 
5.21.2  Exterior Distribution Systems:  Include a statement relative to 
the adequacy of the primary supply at the point of takeoff.  If primary 
source is inadequate, state measures proposed to correct deficiency. 
 

a.  Indicate the electrical characteristics of power supply to the 
Station or portion involved, including circuit interrupting requirements 
and voltage regulation. 
 

b.  Estimate the total connected load and resulting kilowatt demand 
load by applying proper demand and diversity factors, if a group of 
loads is involved. 
 

c.  Show the basis for selection of primary or secondary 
distribution voltage. 
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d.  Indicate the type of conductors, such as copper or aluminum, 

and where proposed for use. 
 

e.  Include a statement describing pertinent standards of design, 
such as voltage drop, physical characteristics of overhead or 
underground circuits, type of street lighting units and lighting 
intensities. 
 

f.  Describe the type and adequacy of telephone, signal and fire 
alarm systems, including a statement as to number of spare telephone 
conductors available and spare capacity on fire alarm circuit; also give 
location of nearest fire alarm box and fire alarm circuit. 
 

g.  Determine the short circuit duty required for protective 
devices and switchgear and the proper selection and setting of 
protective devices to insure that the electrical system will be properly 
coordinated. 
 

h.  When designing facilities that accommodate nonlinear and 
harmonic loads, use design practices noted in Appendix X. 
 
5.21.2.1  Ductlines:  State in the 60% submittal that the spare 
ductlines proposed for use are adequately sized and have been "blown and 
rodded" (i.e. a 12-inch-long mandrel, 1/4 inch less than the inside 
diameter of the duct, has been pulled through the entire length of the 
ductline) as verification of their usability.  Use of wire brushes in 
lieu of mandrels is not considered adequate verification of a duct's 
usability.  Obtain written approval of conduit and duct assignments from 
the appropriate office (PWC, Base Civil Engineers, Staff Civil 
Engineers, etc.).  Visually inspect for asbestos materials and state if 
there is the possibility that asbestos material is present. 
 
5.22  ELECTRONIC SYSTEMS:  
 
5.22.1  System Engineering Concepts:  Include type and description of 
systems and equipment capable of performing the desired functions, any 
special coordination necessary to achieve required overall system 
performance, and any new techniques proposed. 
 
5.22.2  Equipment to be Utilized:  Indicate equipment to be utilized and 
identify categories such as: 
 

a.  Government-furnished equipment; identifying new or relocated 
items. 
 

b.  Commercially available items. 
 

c.  Special equipment requiring research or developmental work. 
 

d.  Special site or location considerations. 
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e.  Antenna requirements, including types, separation, mounting 
height and method, aircraft obstruction marking, foundations and 
grounding. 
 

f.  Types of antennas, transmission lines, method of installation, 
termination, switching, etc. 
 
5.22.3  Communications-Electronics System Basic Requirements:  Describe 
the communications-electronics system basic requirements, such as: 
 

a.  Radio circuit requirements, including number of circuits and 
frequencies to be utilized.  Where radio transmission is involved, 
advise the PDE of the transmission characteristics to determine the need 
for frequency assignment from the Joint Frequency Panel, Washington, 
D.C. 
 

b.  Wired circuits required, indicating those for voice, remote 
control, etc. 
 

c.  Radio frequency bonding and grounding requirements. 
 

d.  Equipotential ground system including lightning protection 
system. 
 

e. Radio frequency shielding requirements and proposed type and 
construction of shielding enclosure, filtering of 
circuits, etc. 

 
f.  Proposed method of interconnecting wiring and cabling for 

equipment with special attention to security requirements where 
applicable. 
 

g.  Proposed equipment layout, including racks, consoles, patch 
panels, distribution frames, etc., with special attention to security 
requirements where applicable. 
 

h.  Power and lighting requirements, including emergency or 
no-break supply and proposed method of supply and distribution of 
special voltages or frequencies.  Indicate demand load of electronic 
equipment, including allowance for expansion, and demand and diversity 
factors used. 
 

i.  Electronic equipment environmental air conditioning 
requirements, including heat load of equipment. 
 

j.  For radar installations, indicate azimuth of coverage and any 
special precautions to achieve safety to personnel and to minimize 
interference with other operations. 
 
5.22.4 Telecommunications, Signal, Telemetry Systems:  Describe the 
type and arrangement of telephone, signal systems, telemetry and fire 
alarm systems including a statement as to number of spare conductors 
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available.  Indicate source and connections to existing systems.  
Determine current criteria from local telephone utility company for 
manholes, ducts, etc., required for the proper design of the 
communication system, and furnish copies with the 35 percent submittal. 
Where applicable, include descriptions of equipment and consoles. 
 
5.22.4.1  Telephone/Communications Installation: 
 

a.  The Naval Computer and Telecommunications Command and 
NAVFACENGCOM signed a Memorandum of Understanding in 1993 which 
transferred the cost for interior and exterior building wiring to the 
NAVFAC MCON/BRACON budgets.  Additional information is provided in 
COMNAVTELCOM ltr of 29 Oct 93 on communications cabling system, attached 
at the end of this section.  This cost includes the cost of cabling from 
the Local Exchange Carrier to the customer receptacle.  The customer 
must fund the telephone instruments and other equipment.  The cost of 
the cable distribution transport systems including manholes, duct banks, 
cable trays, and handholes should be included in the MCON/BRACON 
budgets.  The MCON/BRACON budgets only covers government owned cable 
plant.  If the cable plant is leased or owned by the Local Exchange 
Carrier, other resources are required.  The cost of cabling should be 
included on the DD 1391 Block 9; under information systems.  Project 
design scopes should include all backbone, horizontal, premises, and 
station cabling systems. 
 

b.  On 1 Oct 95, the PWC PEARL Activity Providing Telephone 
Services (APTS) transferred to NCTAMS EASTPAC.  The functional transfer 
will not affect the current level of telephone support previously 
provided by PWC PEARL.  NCTAMS EASTPAC POC: Code N2, (808) 653-1111. 

 
c.  For MCBH telecommunication projects, refer to the following 

standards attached at the end of this section:  (1) USMC Standards for 
Telephone Switching Systems, Inside Plant (ISP) Installation, Outside 
Plant (OSP) Installation; (2) USMC Standards for Base Area Network.  See 
electronic files:  TSS Standards and BAN Standards. 

 
5.22.4.2  Hawaii Area:  Dedicated telecommunication manholes/handholes 
are required in those areas that do not have separate underground 
facilities for power and communication cables. 
 
5.22.5  High Altitude Electromagnetic Pulse (HEMP):  Command, 
Communication and Control (C3) Facilities design shall consider/make 
provisions for HEMP protection in accordance with DOD MIL-HDBK-423, 
"High Altitude Electromagnetic Pulse Protection for Ground-Based 
Facilities."  
 
5.22.6  Prewiring:  Building prewiring requirements for 
telecommunication (voice, data, and video) systems shall be provided and 
installed in accordance with MIL-HDBK-1012/3 and TIA/EIA 568/569 
Standards. 
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a. Telephone - Hawaii Area:  POC NCTAMSPAC N23, Mr. Gregg Gardner 
at (808)471-0136 ext. 229. 
 

b. Cable T.V. NCTAMSPAC N2, Ms. Lisa Pope at (808)471-0136 ext. 
239. 
 
For BEQ/BOQ and NEX activities, the activity/quarters managers should be 
contacted to ascertain who the T.V. service provider will be and what 
service provisions must be provided for the particular service 
contractor. PACNAVFACENGCOM DPM404 is the POC for technical/design 
matters. 
 
5.23  CATHODIC PROTECTION:  See COMNAVFACENGCOM ltr Code 15C of 11012 
04C/cmm of 31 May 94 at the end of this section. 
 

a. Provide results of soil resistivity measurements. 
 

b. Provide results of pH tests. 
 

c. Indicate variations in soil make-up. 
 

d. Indicate soil moisture content and normal seasonal variations. 
 

e. Provide results of structure to soil potential measurements 
where protection is to be provided for existing underground structures 
or where buried test specimens are used for new installations. 
 

f. Provide results of temporary cathodic protection tests, if any, 
under same conditions described in item immediately above. 
 

g. When cathodic protection systems are to be installed in areas 
known to be occupied by existing underground utility systems, provide 
results of a cathodic interference survey on all existing systems. 
 
5.24  UTILITIES: 
 
5.24.1  General:  Describe the impact of the added load on the activity 
distribution system with particular regard to: 
 

a.  Energy Conservation; 
 

b.  Adequacy of affected portions of the system to carry the 
increased load; 
 

c.  Adequacy of the service entrance to carry the increased load, 
in the case of purchased utilities; 
 

d.  Adequacy of on-station boiler plant (or other generating 
plants) to carry the increased load; and 
 

e.  Cumulative effect of other projects in the active or planned 
stages.  The PDE will provide information on the other projects. 
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5.24.2  Utility Connections and Interruptions:  Describe connections and 
interruptions to utility services and arrangements made with the user 
and the appropriate office or activity responsible for providing such 
service; i.e., PWC, the activity or commercial utility for any special 
requirements during cutover.  Describe the responsibilities of the 
Government and construction Contractor during interruption and 
connection; i.e. who furnishes labor, material, and equipment. 
 
5.24.3  Location of Underground Utilities:  State whether toning is 
required.  Coordinate with the PDE whether construction Contractor or 
A-E to perform toning.  Generally the Pearl Harbor Shipyard areas 
require toning to be accomplished by the A-E.  Coordinate with the 
Department of Army, Headquarters, United States Army Garrison, Hawaii, 
Fort Shafter, Hawaii 96858-5000, Directorate of Information Management 
(DOIM), telephone (808) 438-3514, on the location of existing Joint 
Trunking System (JTS) cable pathways within your project limits. 
 
5.24.4  Projects Requiring No Utility Contract Modifications:  For 
projects supportable using existing contract capacity agreements, 
describe the quantitative and qualitative analysis for the proposed new 
requirements, the existing peak usage-to-date, and the existing contract 
capacity agreements. 
 
5.24.5  Projects Requiring a Contract Modification:  Provide the 
following: 
 
5.24.5.1  Sewer and Water:  Describe design pipe sizes, flow rates, 
pressures and estimated quantity and quality requirements. 
 
5.24.5.2  Telephone:  Describe communication requirements in terms of 
quantity and types of service.  Coordinate with NCTAMS EASTPAC (Code N2) 
 (808) 653-1111. 
 
5.24.5.3  Fuel:  Describe pipe sizes, flow rates, pressures, quantity 
and quality requirements. 
 
5.24.5.4  Steam:  Describe pipe sizes, flow rates, pressures, quantity 
and quality for both steam and condensate return. 
 
5.24.5.5  Electric:  Describe the design characteristics, phase, 
voltage, current and power.  Also include the estimated peak demand, 
energy requirement and future growth. 
 
5.24.6  Projects Requiring a New Utilities Service Contract:  Provide 
the same information as above. 
 
5.24.7  Coordination with PACNAVFACENGCOM Commercial Utilities Branch:  
The Navy utility service contracts are negotiated agreements and are the 
responsibility of the PACNAVFACENGCOM Commercial Utilities Branch; 
therefore, contacts with commercial utility companies regarding Navy 
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projects must be coordinated with that office.  Additionally, identify 
projects requiring long lead time for construction by a utility company. 
 
5.25  PHYSICAL SECURITY AND ANTITERRORISM/FORCE PROTECTION (AT/FP): 
 
5.25.1  General:  Design projects involving physical security hardening 
or improvements utilizing the concepts outlined in MIL-HDBK-1013/1, 
"Design Guidelines for Physical Security of Fixed Land-Based 
Facilities."  The type of facility will dictate which reference criteria 
will apply, such as, OPNAVINST 5530.13, "Physical Security Instructions 
for Sensitive Conventional Arms, Ammunition and Explosives," OPNAVINST 
5530.14, "Physical Security and Loss Prevention Manual," OPNAVINST 
5330.15, "Military Police Physical Security," and Interim Department of 
Defense Antiterrorism/Force Protection Construction Standards (16 Dec 
99) and Interim USCINCPAC Honolulu message 261800Z Jun 00 providing 
AT/FP Construction Standards Guidance.  There may be inconsistencies in 
the specific criteria which will have to be resolved by the PDE.  Some 
of the facilities with a requirement for physical security are as 
follows: 
 

Armories 
Arm Rooms 
Weapons and Explosives Storage Facilities 
Ready Service Lockers 
Terminal Equipment Buildings 
Communication Buildings 
Sensitive Compartmented Information Facilities 
Medical Facilities 
Flight Lines 
Waterfront Facilities 
Other Controlled Areas 

 
5.25.2 Antiterrorism/Force Protection: 
 
AT/FP - Planning/Design Process.  Obtain the completed Facility 
Assessment - AT/FP Threat Questionnaire (blank attached at the end of 
this section) to determine AT/FP requirements. 

     
5.25.3  Intrusion Detection Systems (IDS):  Provide the design of the 
conduit system, electrical power, and monitor station to support the IDS 
system for MILCON/MCON projects.  Coordinate requirements with 
NAVELEXCEN Charleston through the PDE.  Check with the PDE to determine 
design responsibilities for other than MILCON/MCON projects. 
 
5.25.3.1  Identification of IDS Requirements:  Often IDS requirements 
are not specifically identified in the 1391 forwarded during the initial 
planning phase of a project.  Early query of IDS requirements will 
provide the activity time to investigate and confirm with their Security 
Officer whether IDS is a requirement for their new facility and to 
determine specific IDS systems components required.  The current goal is 
to install uniform types of IDS components, large and small systems, for 
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ease in long-term maintenance and lower cost.  Criteria for Commercial 
Intrusion Detection System (IDS) shall be per NAVFAC DM-13.02. 
 
5.26  ENGINE GENERATORS: 
 
5.26.1  Engine Generator General Requirements:  Engine generators shall 
generally conform to requirements in MIL-HDBK-1003/11, "Diesel Electric 
Generating Plants" and applicable NAVFAC guide specifications. 
 
5.26.2  Mechanical Consultant:  Ensure that a mechanical consultant is 
responsible for all aspects of the diesel engines and related 
accessories, including the required calculations.  Information obtained 
solely from vendors will not be acceptable. 
 
5.26.3  Required Information:  Provide the following information. 

 
a.  That engine generators conforming to contract specification and 

drawing requirements are commercially available and that adequate 
equipment room space is available for installation and maintenance.  
Include a list of available engine generators that meet project 
requirements. 
 

b.  Calculate or obtain information on BMEP, engine speed, and fuel 
consumption on engine generators that are commercially available and 
appear to meet project requirements. 
 

c.  Calculate the following for prime duty units:  Estimated fuel 
cost for the first year of operation, estimated excess fuel cost (May be 
percentage of first year fuel cost), using projected hours of operation 
from the applicable guide specification.  When bid evaluation and 
compensatory damages are included in a construction contract 
specification, a copy of the basis for evaluation and compensatory 
damages shall be forwarded to the Contracting Officer for retention in 
the construction contract file.  NAVFACENGCOM policy requires that the 
compensatory damages (a form of liquidated damages) be reasonable and 
supported by calculations placed in the contract file. 
 

d.  Verify applicability of regional air pollution regulations for 
engine generator exhaust and include provisions for compliance if they 
apply or the basis for exception if they do not apply. 
 
5.27  ACQUISITION OF COMPUTER SOFTWARE AND DATA:  
 
5.27.1  Compliance with Acquisition Regulations:  Comply with Department 
of Defense Federal Acquisition Regulations Supplement (DFARS) cited in 
Section 8, including the following: 
 
5.27.1.1  Minimum Needs:  Establish minimum Government needs for 
software and data in consultation with PACNAVFACENGCOM and the activity 
and provide project documents that will satisfy these Government needs. 
 Prepare written questionnaires, survey existing construction and 
activity operations, interview cognizant personnel involved in activity 
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operation, and review plans and specifications of pertinent prior 
projects to establish Government needs.  Consider requirements for 
expansion, modification, operation, or maintenance and service.  (If 
DFARS is revised, refer to the appropriate paragraph.)  The requirement 
for a market survey is necessary to determine whether or not the data is 
commercially available.  If data is non-commercial, the special license 
agreement will be written by experts and only what can be released by 
contractor will be included in the contract. 
 
5.27.1.2  Contract Documentation:  Provide for required contract 
documentation including a list of items, data, software, components, 
processes and rights therein to be delivered with other than unlimited 
rights. 
 
5.27.1.3  Contract Clauses:  Assist the Contracting Officer in inserting 
 required DFARS contract clauses in the project specifications.  
Contract clauses will be in the Contracts Office portion of the bid 
package and not in the A-E technical specifications. 
 
5.27.1.4  Software Standards:  Include in the project specifications 
detailed descriptions for all necessary software, data, and 
documentation to comply with DOD-STD-2167, "Defense System Software 
Development," or other approved standards so that the items can be 
extracted and listed on DD Form 1423 as required. 
 
5.27.1.5  DD Form 1423:  Furnish filled in DD Form 1423 to be used in 
bidding or negotiation.  Furnish bid item list in the prescribed format. 
If DOD-STD-2167, which lists appropriate Data Item Descriptions (DID), 
is not used as the software development standard, perform the required 
research and select the appropriate DIDs to be used on the DD Form 1423. 
 
5.27.1.6  Software Package Information:  Provide or recommend to the 
Government a means of determining if a software package had been 
developed at private expense; provide this in conjunction with required 
contract documentation above.  In addition, during the development of 
the project specifications, furnish a list of commercially available 
software packages which will provide all or part of the functions, data, 
and documentation required in the project and the names and addresses of 
the vendors.  Also provide the names and addresses of the installations 
where the software package has been in satisfactory use for at least 2 
years.  Note important exceptions taken by vendors, such as reluctance 
or refusal to furnish documentation desired by the Government for future 
expansion, modification, operation, or maintenance and service.  Review 
commercial licensing agreements and assist the Contracting Officer in 
preparing special licensing clauses if additional rights are needed to 
be written into the contract. 
 
5.27.2  Quality Assurance:  Provide requirements in the project 
specifications for software development and quality assurance by the 
Contractor in accordance with DOD-STD-2167 or other standards as 
approved. 
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5.27.3  Cost Estimates:  Provide detailed cost estimates of software and 
other data to be furnished. 
 
5.28  NONDOMESTIC AND PROPRIETARY MATERIALS:  Identify and provide 
written justification why these materials are required.  PACNAVFACENGCOM 
approval is required prior to including in plans and specifications. 







































































































USMC Standards for Telephone Switching Systems 
Ver 1.0b 15, September 1999 

 
 
 
 

 
 
 
 
 

 
 

United States Marine Corps 
 

Standards 
 For 

 
Telephone Switching Systems, 
Inside Plant (ISP) Installation, 

Outside Plant (OSP) Installation 



USMC Standards for Telephone Switching Systems 
Ver 1.0b 15, September 1999 

1. TELEPHONE SWITCHING SYSTEMS STANDARDS 

1.1. Government owned system. 
1.2. Digital operation. 
1.3. Integrated Services Digital Network (ISDN), with both Basic Rate Interface (BRI) 

and Primary Rate Interface (PRI). 
1.4. Initial installation wired to support 125% of single line requirements. 
1.5. Traffic Management System (TMS) interface to the KNR system with network 

interface. 
1.6. Vendor recommended software load. 
1.7. Vendor recommended processor configuration. 
1.8. Voice Mail. 
1.9. E911 Services. 
1.10. Configured for 7-digit, on-base dialing. 
1.11. Use the standard DSN access codes (i.e. – 94, 93, 92, 91). 
1.12. Use the number “99” for commercial access code. 

 
2. OUTSIDE PLANT (OSP) INSTALLATION STANDARDS 

2.1. Provide single-mode fiber, with a minimum of 12 strands, from the Area Distribution 
Node (ADN)/Switch Node (SN) to command essential buildings (battalion level and 
higher.) 

2.2. During initial installation, provide copper cable to command essential buildings to 
support the Single Line Concept and allow for 25% growth. 

2.3. Eliminate all lead or paper insulated cables to command essential buildings. 
2.4. Provide a minimum of 25 cable pairs for the dedicated plant (Main Distribution 

Frame to command essential buildings). 
2.5. During initial installation of all outside copper cable plant (from host or ADN/SN), 

allow for 25% growth. 
2.6. Include a requirement for single-mode (minimum 12 strands) fiber with all new 

copper cable installations for command essential buildings. 
2.7. For all new copper cable, install cable with PE-39 type (plastic) insulation. 
2.8. For all new fiber optic cable, install cable with water-block type insulation. 
2.9. New fiber optic or copper distribution cable shall not be installed to any non-

appropriated funding activity (e.g., MWR, PX, etc.) unless reimbursement 
authorization is obtained first. 

2.10. No new fiber optic or copper distribution cable shall be installed to any barracks, 
BOQ, BEQ, or quarters. 
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3. INSIDE PLANT (ISP) INSTALLATION STANDARDS 

3.1. Install all new cable per TIA/EIA standards. 
3.2. For voice service, install new copper cable, Category 5, from the Main Distribution 

Frame to the telecommunications closet(s). 
3.3.  For data service, install new fiber optic (single-mode or multi-mode depending on 

distances and economics) cable from the Main Distribution Frame to the 
telecommunications closet(s). 

3.4. Leave existing voice cable (from the telecommunications closet(s) to the Desktop) in 
place if one of the following requirements is met: 

3.4.1. The cable is tested and it passes Category 5 certification. 
3.4.2. The cable capacity is sufficient for future voice needs. 

3.5. For voice cable addressed in paragraph 3.4 that does not meet either of the 
requirements outlined, replace the cable with new Category 5 cable.  (Note:  A single 
Category 5 cable is defined as 4-pair/8 conductor.) 

3.6. Telecommunication outlet density per room is shall not exceed the ANSI/EIA/TIA 
569A Standard as shown below: 

3.6.1. A minimum of one outlet shall be installed per device.  For planning purposes, 
space allocated per workstation averages 10 m2 (100 ft2).  For building areas 
where it is difficult to add telecommunications outlets at a later date (e.g., private 
office space), a minimum of two separate outlets shall be provided.  The outlets 
shall be located to offer maximum flexibility for change within the work area, 
e.g., on opposing walls in private office space. 

3.7. New cable installation from the telecommunications closet to the rooms (outlets) shall 
conform to either of the two standards as shown in 3.7.1 and 3.7.2; depending upon 
distances, economics, and data speed requirements. 

3.7.1. STANDARD 1 (Two Cables):  If existing voice cable remains per paragraph 3.4 
criteria, install one (1) multi-mode fiber optic cable (termed a 1x2 fiber, meaning 1 
fiber with 2 strands) and one (1) Category 5 cable to each outlet.  Fiber optic cable 
will be used for data only while the copper may be used for voice or data. 

3.7.2. STANDARD 2 (Three Cables):  If existing voice cable requires replacement per 
paragraph 3.4 criteria, install one (1) multi-mode fiber optic cable and two (2) 
Category 5 cable to each outlet.  Fiber optic cable will be used for data only while 
the copper may be used for voice or data. 

3.8. No new cable will be installed in any barracks, BOQ, BEQ, or quarters. 
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1. ARCHITECTURE 
 

1.1. Backbone 
 

1.1.1. All Base Area Network backbones must be interconnected via a minimum of OC-
12c links. 

1.1.2. The network architecture at each base must be a meshed configuration with no more 
than 4 major nodes. 

1.1.3. If circumstances dictate the need for a large number of backbone nodes, the nodes 
will be classified as major and minor nodes. 

1.1.3.1. Major nodes must be fully meshed. 
1.1.3.2. Only two node connections are allowed for non-mesh network architectures.  

One connection will be to the DCO and the other connections to the local 
Network Operations Center (NOC). 

1.1.3.3. Minor nodes should have one OC-12c Link back to the core of the network as 
allowed by the existing fiber optic plant.  If there are spare fiber ports, a 
redundant OC-3c interface will be used. 

1.1.4. Based upon the guidelines outlined in the HUBS and SWITCHES (Section 4 below) 
OC-3c single-mode fiber must be used to connect all buildings with 10 or more 
users. 

1.1.5. 802.1Q 100BaseFX Ethernet will be used for very small user count building up-links 
on single or multi-mode fiber. 

1.1.6. Telecommunications closets containing backbone equipment must be climate 
controlled. 

1.1.7. Telecommunications closets containing backbone equipment must have restricted 
access. 

1.1.8. Telecommunications closets containing backbone equipment must have at least two 
120VAC circuits wired to different legs in the breaker panel.  Additional circuits 
must be added in pairs. 

 
1.2. Edge 

 
1.2.1. Climate controlled telecommunications closets are not required.  For special 

circumstances, contact the MARCORSYSCOM Base Telecommunications 
Infrastructure Upgrades project officer for guidance before the installation of climate 
control equipment. 

1.2.2. All telecommunications closets must contain at least one 120 VAC power circuit. 
1.2.3. Equipment enclosures must be used when there is no telecommunications closet. 
1.2.4. Use nineteen-inch (19”) floor or wall racks. 
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1.3. Integration of Legacy Ethernet Equipment 
 

1.3.1. In cases where legacy equipment cannot be removed because there is no structured 
wiring, an edge device with an up-link must be installed. 

1.3.2. In cases where legacy equipment is in a building containing thin-net and no 
structured wiring is planned, the thin-net chains must be broken down into smaller 
lengths to reduce the number of users sharing a single segment of media. 

1.3.3. Media converters must be installed in strategic locations in the thin-net segment 
where there may be a UTP drop. 

1.3.4. The media converter must have a UTP 10BaseT port on one side and a 10Base2 port 
on the other. 

1.3.5. In cases where legacy equipment is in a building containing structured wiring, 
optical interfaces for the existing equipment must be obtained or used with an 
external optical media converter. 

 
1.4. Electronics In Buildings Not Serving a Direct USMC Function (e.g., hospital, PX, 

etc.) 
 

1.4.1. The Base Area Network must provide at least one OC-3c port for connectivity for 
each type building. 

1.4.2. Users in these type buildings must provide for their own equipment and any 
necessary outside plant work to connect to the backbone. 

1.4.3. The Base Area Network manager approves all equipment and software functional 
specifications/interconnections to the Base Area Network. 

 
1.5. Grounding 

 
1.5.1. All installations must be grounded in accordance with the National Electrical Code. 

 
2. ATM (ASYNCHRONOUS TRANSFER MODE) EQUIPMENT 
 

2.1. ATM Gateway Switch Functional Requirements 
 

2.1.1. Throughput must equal or exceed 2.5 gigabits per second.  Availability must equal or 
exceed 99.997%. 

2.1.2. Supports Private Network-to-Network Interface (PNNI). 
2.1.3. Demonstrated ability to support a minimum of 3 PNNI Pier Groups. 
2.1.4. Supports User-to-Network Interface (UNI), Ver. 3.1 or later. 
2.1.5. Supports Interim Local Management Interface (ILMI). 
2.1.6. Supports Interim Inter-Switch Protocol (IISP). 
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2.1.7. Must have an element manager that interfaces to the current Marine Corps standard 
network packages. 

2.1.8. Supports Switched Virtual Circuits (SVCs) and Permanent Virtual Circuits (PVCs). 
2.1.9. Multicast capable. 
2.1.10. Supports in-band Simple Network Management Protocol (SNMP).  
2.1.11. LAN Emulation (LANE) compliant. 
2.1.12. Connects to existing USMC electronics such as the DISA POP and currently 

deployed Base Area Network electronics. 
2.1.13. Contains hot swappable components. 
2.1.14. Contains redundant controllers and power supplies. 
2.1.15. Provides OC-3c interfaces in single and multi-mode optical fiber. 
2.1.16. Multi-protocol over ATM (MPOA) compliant. 
2.1.17. At a minimum, the product must support Remote Monitoring (RMON) Level - 1.  

RMON - 2 is desired. 
 

2.2. ATM Backbone Switch Functional Requirements 
 

2.2.1. Supports tandem switching. 
2.2.2. Throughput must equal or exceed 10 gigabits per second. 
2.2.3. Availability must equal or exceed 99.997%. 
2.2.4. Supports PNNI. 
2.2.5. Demonstrated ability to support at minimum of 3 PNNI Pier Groups. 
2.2.6. Supports UNI, Ver. 3.1 or later. 
2.2.7. Supports ILMI. 
2.2.8. Supports IISP. 
2.2.9. Supports B-ISDN Inter-Carrier Interface (BICI). 
2.2.10. Supports SVCs and PVCs. 
2.2.11. LANE compliant. 
2.2.12. Supports in-band SNMP. 
2.2.13. Provides stratum 3 or 4 timing. 
2.2.14. Contains hot swappable components. 
2.2.15. Contains redundant controllers and power supplies. 
2.2.16. Supports OC-12c with plans for OC-48c on larger core switches. 
2.2.17. MPOA compliant. 
2.2.18. At a minimum, the product must support RMON Level - 1.  RMON – 2 is desired. 
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3. ROUTERS 
 

3.1. Base Area Network Router Functional Requirements 
 

3.1.1. Supports an ATM port adapter interface at an OC-3c data rate with an OC-12c 
adapter planned. 

3.1.2. Provides a T-1 link and circuit emulation card capability. 
3.1.3. An MPOA/MPLS server should be available or planned for release within the next 6 

months. 
3.1.4. Must support TCP/IP. 
3.1.5. Optional protocol support for SNA and Banyan Vines as determined by the buyer. 
3.1.6. Provides expandable buffer memory. 
3.1.7. At a minimum, the product must support (RMON) Level - 1.  RMON – 2 is desired. 
3.1.8. Supports in-band SNMP. 

 
3.2. Remote Router Requirements 

 
3.2.1. Supports an optional integrated Channel Service Unit/Digital (or Data) Service Unit 

(CSU/DSU), or T-1 interface. 
3.2.2. Must support TCP/IP. 
3.2.3. Optional protocol support for SNA and Banyan Vines. 
3.2.4. Provides expandable buffer memory. 
3.2.5. At a minimum, the product supports RMON Level – 1.  RMON – 2 is desired. 
3.2.6. Supports in-band SNMP. 

 
4. HUBS AND SWITCHES 
 

4.1. Buildings With Less Than  3 Users 
 

4.1.1. Use a media converter device to provide access for users. 
4.1.2. Provide a circuit tear down when a link is lost so all sides can see loss of carrier. 
4.1.3. Supports in-band SNMP. 
4.1.4. At a minimum, the product must support RMON Level – 1.  RMON – 2 is desired. 

 
4.2. Buildings With 3 to 9 Users 

 
4.2.1. Provide network access for 3 to 9 users by installing a small (cost-effective) 10/100 

fast Ethernet switch.  Capabilities such as CAD, VTC, C2, and other special 
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circumstances may require an ATM up-link.  Exceptions will be made on a case-by-
case basis. 

4.2.2. Provide 802.IQ/P trunking of VLANs over a common trunk.  This allows for 
membership in multiple VLANs over a single trunk. 

4.2.3. The product must have multi-mode and single-mode capabilities. 
4.2.4. The product element manager must be capable of running under and interoperating 

with Marine Corps standard network management packages. 
4.2.5. Supports in-band SNMP. 
4.2.6. At a minimum, the product must support RMON Level – 1.  RMON – 2 is desired. 

 
4.3. Buildings Containing 10 to 30 Users 

 
4.3.1. Provide 10 to 30 users network access by using a “single box” type device. 
4.3.2. In addition to the requirements in Section 4.2.2 through 4.2.6, the following 

capabilities are also required: 
4.3.2.1. Must have a single-mode ATM up-link capability. 
4.3.2.2. Support for 802.1Q/P VLAN trunking on some ports must be available.  These 

ports will be for use inside the building. 
4.3.2.3. LANE compliant. 
4.3.2.4. MPOA client compliant. 
4.3.2.5. UNI 3.1 compliant. 

 
4.4. Buildings With More Than 30 Users 

 
4.4.1. Users are to be served with a “Chassis” type device. 
4.4.2. In addition to requirements in Section 4.3 the following capabilities are also 

required:  (Note:  Backplane speed requirements will be determined through 
computation analysis.) 

4.4.2.1. Redundant power supplies. 
4.4.2.2. Hot swappable component(s). 
4.4.2.3. High-density ports and single, multi-mode optical port blades/cards. 
4.4.2.4. Single and multi-mode OC-3c and OC-12c ATM up-links. 

4.4.3. In some instances, front accessible power supplies and other components may be 
required. 

 
5. SPARES  (Note: The need for a spare component must be based upon the number of users 

impacted by a component failure.) 
 

5.1. Edge Equipment Spares  (Note: Recommendations will impact many users or buildings.) 
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5.1.1. Power supplies (if a non-redundant power supply device). 
5.1.2. Up-link circuitry. 
5.1.3. Interface modules that contain the up-link optics. 
5.1.4. Switching fabrics (if non-redundant). 
5.1.5. Management processing interfaces (if non-redundant). 
5.1.6. Chassis for critical locations.  (Note:  Chassis, rather than backplanes, are 

recommended for sparing since the cost of a chassis is almost equal to the cost of the 
backplane.) 

 
5.2. Backbone Equipment Spares 

 
5.2.1. One of each of the various types of optical port up-link components deployed in the 

network. 
5.2.2. Switch fabrics (if non-redundant). 
5.2.3. Switch management processing interfaces (if non-redundant). 
5.2.4. Power supplies (if a non-redundant power supply device). 

 
5.3. Router Spares 

 
5.3.1. One of each of the various types of ports in use on the router. 
5.3.2. Router management processing interfaces (if-non redundant). 
5.3.3. Power supplies (if a non-redundant power supply device). 
5.3.4. One spare “single box” type router for every 10 installed.  
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